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CHAPTER  ONE  
Introduction  
What  practices  in  a  science  classroom  optimize  the  sense  of  fit  for 
twice-exceptional  (2e)  students?   
Between  360,000-385,000  American  K-12  students  with  learning  deficits  also  
possess  exceptional  abilities,  and  our  schools  consistently  fail  to  address  their  needs  
(Kaufman,  2018).  The  experiences  of  these  twice-exceptional  (2e)  students  are  
characterized  by  a  lack  of  fit  in  educational  settings  (Lovecky,  2018).  Empirical  evidence  
on  the  efficacy  of  interventions  for  2e  students  is  scant  (Pfeiffer  and  Foley-Nicpon,  
2018).  
Student  fit  is  defined  as  an  environment’s  ability  to  support  students’  basic  
psychological  needs  for  autonomy,  competence,  and  relatedness  in  accordance  with  
self-determination  theory  (SDT)  (Baker  et  al.,  2003;  Deci  and  Ryan,  2000;  Ryan  and  
Deci,  2017).  This  chapter  provides  my  rationale  for  exploring  the  topic  of  fit  among  2e  
students  in  line  with  my  own  experiences.  Additionally,  I  describe  the  teaching  context  
where  this  research  took  place.  
The  Problem  of  Fit  in  Schools  
In  Fall  2019,  I  started  teaching  middle  school  and  high  school  science  at  Twice  
Exceptional  Academy,  an  independent  not-for-profit  school  in  the  upper  Midwest  that  
serves  2e  students.  Students  consistently  struggled  with  a  lack  of  fit  in  their  previous  
school  settings.  For  example,  one  student  reported  teachers  instructing  her  to  play  on  an  
iPad  during  class  to  manage  her  disruptive  behaviors.  Another  student  confided  that  he  
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could  not  stand  the  competitive  nature  of  other  schools,  believing  that  only  people  who  
enjoy  competition  are  winners,  highlighting  his  sensitivity  to  his  areas  of  deficit.  
Moreover,  several  students  refused  to  attend  school  altogether  due  to  anxiety  evoked  by  
the  school  setting.  
A  lack  of  school  fit  for  2e  students  is  common.  Kaufman  (2018)  stated  that  
approximately  20  percent  of  children  in  America’s  public  schools  have  learning  profiles  
not  aligned  with  their  expectations  and  teaching  methods.  In  the  case  of  2e  students,  both  
deficit  and  high  ability  areas  are  often  served  ineffectively  (Winebrenner,  2018).  For  
example,  traditional  methods  have  often  incorporated  a  heavy  usage  of  written  materials,  
frequently  a  weakness  for  2e  learners.  They  often  have  underutilized  hands-on  
approaches,  often  a  strength  of  2e  students  (Winebrenner,  2018).  The  consequences  of  not  
meeting  2e  students’  needs  include  disengagement,  poor  school  performance,  and  
dropping  out  (Kaufman,  2018).   
In  line  with  self-determination  theory  (SDT),  engagement  and  motivation  are  
more  apt  to  occur  when  basic  psychological  needs  have  been  satisfied  (Deci  and  Ryan,  
2000;  Ryan  and  Deci,  2017).  Similarly,  Baker  et  al.  (2003)  suggested,  “Schools  are  likely  
to  exert  a  positive  influence  if  there  is  a  good  fit  between  the  developmental  needs  of  
students  and  the  affordances  of  the  school  environment”  (p.  209).  
Moving  Beyond  Best  Practices  to  Fit  
The  Next  Generation  Science  Standards  (NGSS)  (NGSS  Lead  States,  2013)  and  
the  related  framework  for  K-12  science  education  (NRC,  2012)  correspond  with  the  best  
practices  for  engaging  students  in  science  classrooms.  However,  these  documents  provide  
   
  
  13  
little  guidance  for  supporting  students  with  learning  differences.  Lawson  and  Lawson  
(2013)  suggested  that  a  lack  of  regard  for  individual  differences  is  prevalent  in  
engagement  research.  The  authors  stated  that  the  statistical  models  often  fail  to  
disentangle  the  overall  effects  of  classroom  practices  from  their  impacts  on  discrete  
subpopulations.  While  intrinsic  motivation  may  facilitate  engagement  for  most  students,  
that  does  not  necessarily  mean  that  it  best  facilitates  engagement  for  every  student.  Hunt  
(1975)  classically  called  this  the  “myth  of  general  effects”  (p.  211).  
Finding  practices  that  afford  student  fit  in  the  science  classroom  has  required  me  
to  consider  each  students’  basic  psychological  needs  for  competence,  relatedness,  and  
autonomy  (Baker  et  al.,  2003).  Student  fit  is  not  the  practice  of  pigeon-holing  students  
into  a  preferred  learning  style.  Instead,  consistent  with  SDT,  it  leverages  these  
preferences  so  that  students  feel  competent  and  their  work  feels  personally  meaningful.  
The  low  student-to-teacher  ratio  at  Twice  Exceptional  Academy  allows  this  form  of  
personalization  to  occur.  
My  Work  with  Twice-Exceptional  Students  
I  was  drawn  to  Twice  Exceptional  Academy  because  I  could  relate  to  its  students’  
life  experiences.  While  growing  up,  consistent  with  many  2e  students  (Reis  et  al.,  2014),  
I  experienced  anxiety  and  difficulties  with  self-regulation  —  managing  the  multitude  of  
“drives,  impulses,  emotions,  and  motives  that  arise  in  every  individual”  (Ryan  and  Deci,  
2017,  p.  32).  These  difficulties  led  to  challenges  in  time  management  and  task  
completion.  Additionally,  like  many  of  my  2e  students,  I  found  social  situations  hard  to  
navigate  (Galbraith,  2018;  Pfeiffer  and  Foley-Nipcon,  2018;  Reis  et  al.,  2014)  and  had  
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trouble  working  with  others.  My  standards  were  virtually  impossible  for  others  to  reach,  
and  I  struggled  to  make  and  maintain  friendships.  Like  2e  students,  I  compensated  for  
these  challenges  by  displaying  exceptional  energy,  insight,  and  motivation  (Kaufman,  
2018).  For  example,  I  took  a  profound  interest  in  simple  machines  in  middle  school,  
resulting  in  a  first-place  finish  in  the  state  Science  Olympiad  tournament.  
The  transition  to  middle  school  often  correlates  with  a  decline  in  achievement  and  
well-being  (Eccles  and  Midgley,  1989;  Eccles  and  Roeser,  2009).  These  declines  are  
especially  pronounced  for  2e  students  (Coleman  et  al.,  2018).  Similarly,  my  social  and  
emotional  challenges  intensified  around  7th  grade  and  continued  through  high  school.  By  
my  junior  and  senior  years,  a  cycle  of  anxiety,  underperformance,  and  shame  separated  
me  from  my  full  potential.  The  most  unhelpful  feedback  came  in  labels,  such  as  “lazy”  or  
“unmotivated.”  However,  I  did  not  lack  motivation;  I  wanted  to  succeed  in  school  as  
much  as  anyone  else.  The  problems  were  related  to  time  management  and  task  regulation.  
Only  in  the  last  few  years  have  I  come  to  understand  what  had  been  causing  these  
problems.  In  summer  2017,  I  worked  with  a  career  coach  who  had  me  take  the  Meyers  
Briggs  personality  test.  As  an  introverted,  intuitive,  thinking,  perceiver  (INTP),  I  tend  to  
focus  on  the  big  picture  and  lose  sight  of  details,  causing  promising  visions  to  fail  to  
come  to  fruition.  Awareness  of  my  natural  inclinations  has  allowed  me  to  bring  
intentionality  to  my  practice.  This  intentionality  has  facilitated,  in  the  language  of  De  
Charms  (1968),  a  transition  from  being  a  pawn  of  circumstances  to  a  more  effective  
origin  of  action.  My  work  at  Twice  Exceptional  Academy  allows  me  to  support  my  
students  in  developing  similar  self-regulation  skills.   
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Research  Context  
In  2020-21,  Twice  Exceptional  Academy  had  24  students  enrolled  in  grades  4-12.  
Approximately  75  percent  were  male.  Students’  learning  difficulties  included  attention  
deficit  hyperactivity  disorder  (ADHD),  autistic  spectrum  disorder  (ASD),  dyslexia,  
dysgraphia,  and  dyscalculia.  Executive  functioning  and  self-regulation  have  commonly  
been  challenges  for  these  students.  Furthermore,  students  consistently  experienced  
increased  or  decreased  sensitivities  to  sounds,  touch,  taste,  smells,  and  emotions.  Many  
students  have  worked  with  therapists  for  associated  mental  health  conditions,  including  
depression,  anxiety,  and  obsessive-compulsive  disorder  (OCD).  Class  sizes  ranged  from  
6-8  students,  and  students  were  grouped  with  similarly-aged  peers.  Quiet  spaces  for  
respite  were  intentionally  placed  throughout  the  school,  and  teachers  incorporated  time  
into  schedules  so  students  could  pursue  their  interests  and  strengths.  
Students  could  choose  virtual  or  in-person  instruction  to  begin  the  2020-2021  
school  year;  most  chose  in-person.  Students  had  mixed  reactions  to  the  virtual  learning  
that  occurred  in  Spring  2020  due  to  COVID-19.  Some  enjoyed  the  autonomy  of  learning  
at  home;  others  found  it  difficult  to  engage.   
The  return  to  in-person  learning  in  Fall  2020  brought  additional  challenges:  
classrooms  had  to  be  zoned  off,  students  needed  to  be  socially  distanced,  students  and  
teachers  had  to  wear  masks,  surfaces  had  to  be  sanitized,  and  most  of  the  quiet  respite  
spaces  had  to  be  closed.  To  accommodate  both  in-person  and  distance  learners,  I  had  to  
have  an  online  meeting  room  open  while  teaching  in-person  courses.  Lesson  plans  had  to  
incorporate  strategies  for  engaging  both  on-site  and  online  learners.   
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The  pandemic  added  significant  stresses  to  classroom  teaching.  The  first  email  I  
received  stating  that  someone  in  our  building  tested  positive  for  COVID-19  was  
particularly  memorable.  I  worried  about  exposure  and  the  possibility  of  being  out  for  a  
significant  amount  of  time.  While  we  all  learned  more  about  COIVD-19  as  the  pandemic  
progressed,  much  remained  uncertain.   
By  mid-November  2020,  COVID-19  case  numbers  within  the  state  and  our  
county  were  rising.  Twice  Exceptional  Academy  transitioned  fully  to  distance  learning  
beginning  November  16  and  remained  online  until  February  1,  2021.  This  change  
provided  a  unique  opportunity  to  observe  how  context  impacted  student  engagement,  
achievement,  and  needs  satisfaction.  
Summary  
This  chapter  introduced  my  research  question  examining  practices  that  optimize  
fit  for  2e  students  in  a  science  classroom  by  supporting  their  needs  for  autonomy,  
competence,  and  relatedness.  I  explained  my  connection  to  the  research  question  and  2e  
students.  Furthermore,  I  described  the  school  setting  of  the  research  project.  
My  goal  is  that  this  research  not  only  benefits  my  teaching  practice  but  also  helps  
my  school  and  the  wider  2e  community  better  serve  students.  Besides  the  practical  
benefits,  this  thesis  also  has  scholarly  merit  because  it  merges  two  lines  of  research:  
self-determination  theory  (Deci  and  Ryan,  2000;  Ryan  and  Deci,  2017)  with  2e  education.   
In  chapter  2,  the  literature  review  outlines  the  framework  used  to  measure  fit  in  
my  science  classroom.  Chapter  3  details  the  research  paradigm  and  methods.  In  chapter  4,  
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I  analyze  the  data.  Chapter  5  discusses  the  implications  of  this  study  within  my  
day-to-day  practice.   
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CHAPTER  TWO  
Literature  Review  
Introduction  
Between  360,000-385,000  students  in  America’s  schools  could  be  classified  as  
twice-exceptional  (2e)  (students  who  both  exhibit  giftedness  and  learning  deficits).  
Unfortunately,  2e  students’  needs  are  frequently  left  unmet  (Kaufman,  2018).  The  current  
tiered  response  to  intervention  (RTI)  programs,  mandated  by  the  2004  Individuals  with  
Disabilities  Education  Improvement  Act  (IDEIA),  often  fail  to  identify  these  students.  
When  identification  finally  occurs,  the  student’s  strengths  are  too  often  ignored  (Gilman  
and  Peters,  2018),  particularly  when  the  2e  student  is  African-American  (Mayes  et  al.,  
2018).  To  better  serve  2e  students,  the  question  guiding  this  research  is:  What  practices  in  
a  science  classroom  optimize  the  sense  of  fit  for  twice-exceptional  students?  
In  schools,  a  good  person-environment  fit  promotes  healthy  developmental  
outcomes.  Congruent  with  self-determination  theory  (SDT)  (Deci  and  Ryan,  2000;  Ryan  
and  Deci,  2017),  environments  that  correspond  with  a  student’s  basic  psychological  needs  
for  autonomy,  competence,  and  relatedness  have  been  found  to  afford  fit  (Baker  et  al., 
2003).  Practices  that  afford  fit  may  be  related  to,  but  are  distinct  from,  best  practices  for  
achievement  such  as  those  embedded  in  the  Next  Generation  Science  Standards  (NGSS)  
or  the  related  framework  for  K-12  science  education  (NRC,  2012).  While  best  practices  
focus  on  what  works  for  the  general  population,  they  often  neglect  to  fully  account  for  
individual  students  or  subgroups  (Lawson  and  Lawson,  2013).   
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The  first  section  of  this  literature  review  overviews  self-determination  theory  and  
adolescents’  basic  psychological  needs  for  autonomy,  competence,  and  relatedness.  The  
second  section  discusses  practices  that  support  students’  basic  psychological  needs.  
Finally,  the  third  section  explores  the  characteristics  of  2e  students  and  practices  that  
specifically  support  their  needs.   
Self-Determination  Theory  and  the  Basic  Psychological  Needs  of  Adolescents  
This  section  discusses  adolescents’  basic  psychological  needs  for  autonomy,  
competence,  and  relatedness,  in  line  with  SDT  (Deci  and  Ryan,  2000;  Ryan  and  Deci,  
2017).  First,  SDT  is  explored  from  an  individual  differences  perspective  focusing  on  
three  general  causality  orientations  correlated  with  varying  levels  of  autonomy  and  
wellbeing.  Second,  this  section  explores  the  dialectic  nature  of  motivation  and  regulation.  
Whereas  motivation  is  directed  outwardly,  regulation  is  directed  inwardly.  This  section  
concludes  by  discussing  adolescents'  basic  psychological  needs  for  autonomy,  
competence,  and  relatedness.  
Self-Determination  Theory  
Self  Determination  Theory  (SDT)  follows  in  the  tradition  of  pragmatic  theorists  
such  as  Dewey  (1974a/1897),  who  stated,  “The  only  true  education  comes  through  the  
stimulation  of  the  child’s  powers  by  the  demands  of  the  social  situation  in  which  he  finds  
himself”  (p.  427).  Thus,  self-determined  education  is  strengths-based,  employing  the  
child’s  “instincts  and  powers”  (p.  428).  
SDT  explores  how  the  biological,  social,  and  cultural  conditions  affect  
psychological  growth,  engagement,  and  wellness  (Ryan  and  Deci,  2017).  In  this  manner,  
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SDT  can  be  used  to  explore  how  factors  in  the  environment  and  social  context  facilitate  
“vitality,  motivation,  social  integration  and  well-being”  (Ryan  and  Deci,  2017,  p.  20).  
Thus,  SDT  is  both  a  theory  of  motivation  that  explains  the  conditions  under  which  one  
autonomously  engages  with  and  explores  one’s  environment  and  a  theory  explaining  how  
one  internalizes  and  integrates  social  norms  and  regulates  one’s  actions.  These  two  
seemingly  competing  forces,  exploration  and  regulation,  are  considered  the  organismic  
dialect  (Deci  and  Ryan,  2000)  because  they  must  work  together  in  seemingly  opposing  
ways  to  sustain  one’s  well-being.  
General  Causality  Orientation.  General  causality  orientations  (GCOs)  are  
individual  differences  that  influence  how  one  internally  regulates  one’s  behavior.  They  
predict  one's  perceived  level  of  autonomy  across  various  situations  (Ryan  and  Deci,  
2017).  SDT  has  suggested  that  individuals  primarily  have  one  of  three  GCOs:  
autonomous,  controlled,  or  impersonal.  
The  first  GCO,  autonomous  orientation,  facilitates  behavior  driven  by 
self-regulation  and  self-endorsed  values  (Ryan  and  Deci,  2017),  affording  optimal  
well-being  and  basic  psychological  needs  satisfaction.  Furthermore,  the  autonomous  
orientation  tends  to  support  resiliency  in  the  face  of  failure  feedback  and  less  controlling  
interactions  with  others  (Koestner  and  Zuckerman,  1994;  Ryan  and  Deci,  2017).  Soenens  
et  al.  (2005)  suggested  that  this  orientation  correlates  with  an  informative  identity  
style—an  identity  based  on  personal  interests  and  values.  Early  secure  attachments  in  life  
and  parental  autonomy  support  are  correlated  with  an  autonomous  orientation  (Deci  and  
Ryan,  2000;  Ryan  and  Deci,  2017).  
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The  second  GCO,  the  controlled  orientation,  corresponds  with  outward-focused,  
driving,  or  even  Machiavellian  behavior  and  a  type-A  personality  (Ryan  and  Deci,  2017).  
People  with  this  orientation  are  conscientious  and  firmly  committed  to  goals  (Koestner  
and  Zuckerman,  1994).  Failure  feedback  tends  to  motivate  these  individuals  because  of  
their  need  to  maintain  a  sense  of  competence.  They  are  more  likely  to  cheat.  Soenens  et  
al.  (2005)  suggested  that  this  is  the  most  common  causality  orientation  among  
adolescents  consistent  with  their  normative  identity  style—  an  identity  rooted  in  the  
norms  and  expectations  of  others.  When  external  controls  are  removed,  however,  these  
individuals  have  difficulty  self-regulating  their  behavior.  
The  third  causality  orientation,  impersonal,  corresponds  with  amotivation  and  an  
external  locus  of  control  (Deci  and  Ryan,  2000;  Ryan  and  Deci,  2017).  This  orientation  
has  been  associated  with  social  anxiety,  self-consciousness,  derogation,  depression,  and  
low  self-esteem.  In  addition,  it  tends  to  facilitate  a  lack  of  need  satisfaction  (Ryan  and  
Deci,  2017).  Students  with  this  orientation  are  more  likely  to  respond  to  failure-feedback  
with  helplessness;  they  also  have  been  shown  to  procrastinate,  use  maladaptive  coping  
styles,  and  be  high  in  neuroticism  (Soenens  et  al.,  2005).  
Motivation  within  Self-Determination  Theory.  Rooted  in  White’s  (1959)  theory  
of  effectance  motivation,  stating  that  humans  naturally  engage,  explore,  and  manipulate  
their  environment,  SDT  suggests  that  motivation  energizes  and  directs  behavior  (Ryan  
and  Deci,  2017).  Motivation  can  be  intrinsic  (emanating  from  the  self)  or  extrinsic  
(driven  by  environmental  influences).  Intrinsically  motivated  behavior  has  been  
characterized  as  being  “performed  out  of  interest  and  for  which  the  primary  reward  is  the  
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spontaneous  feelings  of  effectance  and  enjoyment  that  accompany  the  behaviors”  (Ryan  
and  Deci,  2017,  p.  41).  Activities  that  deplete  one’s  autonomy  or  competence  have  been  
demonstrated  to  diminish  intrinsic  motivation,  and  activities  that  support  autonomy  and  
competence  tend  to  enhance  intrinsic  motivation.  
  The  perceived  locus  of  causality  (PLOC),  the  origin  of  one’s  behavior,  has  been  
shown  to  greatly  influence  one’s  level  of  motivation  (De  Charms,  1968).  An  internal  
PLOC  corresponds  with  an  action  performed  through  one’s  volition,  facilitating  intrinsic  
motivation  and  self-investment  in  goal  pursuits.  Conversely,  an  external  PLOC  
corresponds  with  extrinsic  motivation.   
SDT,  building  on  the  theory  of  De  Charms  (1968),  suggested  that  PLOC  exists  on  
a  continuum  between  internal  and  external  depending  on  the  degree  to  which  one  
endorses  and  values  an  action  (Deci  and  Ryan,  2000;  Ryan  and  Deci,  2017),  as  shown  in  
Figure  1.  A  child  completing  chores  out  of  a  desire  to  support  his  or  her  parents  
exemplifies  an  externally  motivated  internal  perceived  locus  of  causality  (Ryan  and  Deci,  
2017).  
Regulation  within  Self-Determination  Theory.  Whereas  motivation  is  
outwardly  directed  and  induces  action,  regulation  determines  how  behavior  is  controlled  
and  maintained  (Deci  and  Ryan,  2000,  Ryan  and  Deci,  2017).  De  Charms  (1968)  
suggested  that  an  internal  PLOC  facilitates  internally-regulated  behavior,  and  external  
PLOC  facilitates  externally-regulated  behavior.  SDT  posited  that,  like  PLOC,  external  
regulations  fall  along  a  continuum  of  internalization,  as  shown  in  Figure  1.   
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Figure  1 .  Continuum  of  Relative  Autonomy  (Deci  and  Ryan,  2000,  p.  237)  
The  internalization  of  external  regulations  is  essential  for  satisfying  one’s  basic  
psychological  needs  (Ryan  and  Deci,  2017).  Amotivation  and  non-regulation  occur  when  
one  finds  no  value,  reward,  or  meaning  in  an  act,  resulting  in  no  intention  of  performing  
it.  These  sentiments  can  result  from  a  lack  of  competence  or  autonomy  (Ryan  and  Deci,  
2017).  For  example,  a  student  might  not  complete  math  homework  because  they  are  
unable  to  complete  the  problems.  Non-regulations  cannot  be  integrated  through  any  
internal  processes,  denoted  in  Figure  1  by  the  dashed  line  separating  amotivation  and  
extrinsic  motivation.  In  the  previous  example,  lack  of  competency  impedes  
internalization.  
External  regulation  results  when  the  PLOC  has  not  been  internalized,  but  the  
source  of  regulation  is  valued  (Ryan  and  Deci,  2017).  External  regulation  leads  people  to  
accomplish  tasks  with  minimal  effort  and  little  attention  to  quality,  such  as  a  student  who  
only  completes  homework  under  threat  of  punishment.  
   
  
  24  
The  lowest  level  of  internalization  is  introjection,  associated  with  behavior  
regulated  by  shame  and  guilt  (Ryan  and  Deci,  2017).  Introjection  is  a  form  of  projection  
whereby  one  projects  self-approval  or  self-disapproval  onto  others.  It  is  often  related  to  
conditional  (opposed  to  unconditional)  regard  from  parents  during  one’s  upbringing.  
Introjectors  are  often  self-critical  and  perfectionistic.  While  introjection  can  result  in  
self-control,  it  fails  to  represent  true  self-regulation  (Ryan  and  Deci,  2017).  Introjected  
regulations  could  take  the  form  of  completing  homework  to  appease  one’s  teacher.  
The  next  level  of  internalization  is  identification  (Ryan  and  Deci,  2017).  
Identifications  occur  when  a  behavior  is  congruent  with  one’s  values  despite  lacking  
complete  integration  with  other  aspects  of  the  self,  such  as  a  student  who  completes  math  
homework  believing  that  it  is  important  but  not  relevant.  
The  most  internalized  external  regulations  are  integrated.  This  type  of  regulation  
is  associated  with  the  fullest  alignment  to  the  self  (Ryan  and  Deci,  2017).  Integrated  
regulations  are  highly  stable  and  autonomous.  They  also  have  the  highest  levels  of  
performance  and  persistence  (Deci  and  Ryan,  2000;  Ryan  and  Deci,  2017).  An  internally  
regulated  student  may  complete  homework  out  of  enjoyment.  While  they  both  have  an  
internal  PLOC,  the  distinction  between  integrated  and  intrinsic  regulations  are  their  
motivation  sources;  the  former  is  external,  and  the  latter  is  internal.  
Basic  Psychological  Needs  in  Adolescence  
Basic  psychological  needs  for  autonomy,  competence,  and  relatedness  are  
essential  for  optimal  human  functioning  and  vitality  (Ryan  and  Deci,  2017).  They  are  like  
an  internal  guidance  system;  healthy  people  tend  to  gravitate  towards  need-fulfilling  
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actions.  Disruption  or  neglect  of  these  needs  results  in  motivational,  cognitive,  affective,  
and  other  impediments  to  one’s  well-being.  Activities  that  do  not  fulfill  basic  
psychological  needs  tend  to  be  extrinsically  motivated.  They  may  be  need-substitutes  
(Ryan  and  Deci,  2017).  For  example,  Kasser  et  al.  (1995)  found  that  adolescents  who  
placed  a  high  value  on  financial  success,  opposed  to  prosocial  and  self-acceptance  values,  
tended  to  grow  up  in  autonomy,  competence,  and  relatedness  thwarting  environments.  
While  these  substitutionary  behaviors  may  yield  happiness,  they  seldom  produce  durable  
well-being.   
Basic  psychological  needs  for  competence,  autonomy,  and  relatedness  are  
universal  (Ryan  and  Deci,  2017).  Chen  et  al.  (2015)  measured  basic  psychological  need  
frustration  and  satisfaction  across  four  nations  (Belgium,  China,  Peru,  and  United  States).  
They  devised  and  validated,  through  factor  analysis,  a  24-item  basic  psychological  needs  
satisfaction  and  frustration  scale  (BPNSFS).  Although,  across  the  four  nations,  there  was  
individual  variance  in  how  each  of  the  needs  corresponded  to  well-being,  altogether  there  
was  not.  
Autonomy .  Autonomy  is  the  degree  to  which  one's  actions  align  with  one’s  
interests,  values,  and  capacities  (Ryan  and  Deci,  2017).  Strengths-based  education  has  
been  said  to  promote  autonomy  (Lopez  and  Luis,  2009).  Autonomy  facilitates  
internalized  regulation  and  requires  an  internal  PLOC  (Deci  and  Ryan,  2000,  Ryan  and  
Deci,  2017).  Autonomy  is  different  from  independence  as  it  refers  to  how  voluntary  and  
integrated  one's  actions  are  regardless  of  one’s  level  of  dependence  on  another.  
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Autonomy  satisfaction  is  necessary  for  competence  and  relatedness  satisfaction  (Ryan  
and  Deci,  2017).  
Learning  gains,  self-esteem  gains,  and  behavior  maintenance  are  greater  when  
learning  is  autonomous.  By  contrast,  less  integrated  behavior  decreases  intrinsic  
motivation,  creativity,  and  problem-solving  capacity  (Deci  and  Ryan,  2000;  Ryan  and  
Deci,  2017).   
During  adolescence,  one’s  need  for  autonomy  increases  (Eccles  and  Midgley,  
1989;  Wigfield  and  Wagner,  2005:  Yeager  et  al.,  2017).  Adolescents  frequently  perceive  
behavior  corrections  as  autonomy  threats  (Yeager  et  al.,  2017).  The  authors  note  that  
autonomy  threats  are  highly  demotivating  and  activate  brain  regions  corresponding  to  
anger.   
Competence .  Grounded  in  White’s  (1959)  theory  of  effectance  motivation,  
competence  refers  to  the  need  to  feel  effectance  and  mastery  (Ryan  and  Deci,  2017).  This  
theory  suggested  that  people  have  a  fundamental  need  to  feel  capable  of  effecting  change  
in  their  environments.  In  this  manner,  it  is  related  to  the  concept  of  self-efficacy.  Like  the  
need  for  autonomy,  competence  satisfaction  requires  an  internal  PLOC  (Deci  and  Ryan,  
2000;  Ryan  and  Deci,  2017).  This  need  is  growth-oriented  and  provides  the  impetus  for  
continual  skill  development  and  learning.  Competence  satisfaction  is  necessary  to  
internalize  external  regulations  (Ryan  and  Deci,  2017).   
Competence  is  of  particular  concern  to  adolescents.  A  surge  in  testosterone  during  
adolescence  (in  both  males  and  females)  facilitates  conscious  and  subconscious  strivings  
for  competence  to  achieve  status  and  respect  (Yeager  et  al.,  2017).  In  addition,  the  
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authors  claimed  that  adolescents’  propensity  towards  risk-taking  and  experimentation  
helps  them  learn  the  limits  of  what  they  can  handle  and  control.  
One’s  goal  orientation,  or  motive  for  completing  a  task,  connects  to  feelings  of  
competence.  Ames  (1992)  suggested  that  when  one  engages  in  behavior  for  the  sake  of  
performance  (as  to  prove  their  competence  or  to  avoid  demonstrating  incompetence),  one  
is  prone  to  respond  helplessly  to  failure.  However,  engaging  in  behavior  for  the  sake  of  
task  mastery  builds  competence  and  frames  failure  as  feedback  towards  future  success.  In  
this  way,  a  mastery  goal  orientation  is  associated  with  a  willingness  to  attempt  and  work  
through  more  challenging  tasks  (Ames,  1992).   
Elliot  (2005)  further  refined  the  performance  and  mastery  goal  dichotomy  with  
avoidance  and  approach  distinctions.  Whereas  performance-approach  goals  build  
competence,  performance-avoidance  goals  undermine  it.  Furthermore,  while  
mastery-approach  goals  yield  the  best  motivational  outcomes,  mastery-avoidance  goals  
(i.e.,  avoiding  the  loss  or  stagnation  of  skills  or  competence)  yield  better  outcomes  than  
performance-avoidance  goals  (Elliot,  2005).  
Relatedness .  Relatedness  concerns  feeling  connected,  cared  for,  and  significant  
(Ryan  and  Deci,  2017).  The  adolescent  brain  is  adapted  to  navigate  complex,  
fast-changing,  and  emotionally  charged  social  environments  (Yeager  et  al.,  2017).  
Adolescents  are  sensitive  to  the  judgments  of  others  and  concerned  about  status  and  
respect  from  peers  and  valued  adults  (Eccles  and  Midgley,  1989;  Eccles  and  Roeser,  
2009;  Yeager  et  al.,  2017,  Wentzel,  2017).  As  a  result,  they  will  compromise  autonomy  to  
meet  needs  for  relatedness  (Yeager  et  al.,  2017).  Relationships  change  during  
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adolescence:  parental  influences  decrease  while  peer  influences  increase,  elevating  
parent-child  conflict  (Wigfield  and  Wagner,  2005)  
The  need  for  relatedness  plays  a  central  role  in  integrating  external  regulations  
(Deci  and  Ryan,  2000;  Ryan  and  Deci,  2017).  Social  acceptance  provides  a  level  of  
security  that  facilitates  the  integration  of  external  values  and  behaviors.  For  example,  
social  relations  can  provide  an  emotional  buffer  to  anxiety  and  stress.  
Children  with  the  greatest  social  competence  can  most  successfully  balance  
positive  outcomes  for  themselves  with  the  expectations  of  others.  Socially  competent  
students  tend  to  achieve  goals  valued  both  by  themselves  and  others.  They  also  have  
stronger  peer  relationships.  Popular  students  are  often  more  cooperative,  helpful,  
sociable,  demonstrate  better  leadership  skills,  and  are  more  assertive.  Rejected  students  
tend  to  be  less  compliant,  self-assured,  and  sociable.  They  are  also  more  aggressive,  
disruptive,  and  withdrawn  (Wentzel,  2017).   
Social  competence  and  relatedness  correlate  with  classroom  grades,  standardized  
test  scores,  and  IQ  (Wentzel,  2005,  2017).  Peer  group  membership  has  been  associated  
with  the  liking  and  enjoyment  of  school  as  well  as  higher  motivation.  Furrer  and  Skinner  
(2003)  found  that  relatedness  to  peers,  teachers,  and  parents  was  positively  correlated  
with  student  engagement  in  a  sample  of  third  through  sixth  graders.  Those  with  higher  
levels  of  relatedness  tended  to  show  more  enthusiastic  participation  in  school  and  fewer  
negative  emotions.  Conversely,  those  who  had  lower  levels  of  relatedness  were  more  
often  frustrated,  bored,  and  alienated  in  school.  The  authors  found  that  girls  reported  
higher  levels  of  relatedness  than  boys,  especially  with  teachers.  Boys  displayed  lower  
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levels  of  emotional  and  behavioral  engagement.  However,  relatedness  with  teachers  was  
a  stronger  predictor  of  engagement  for  boys  than  for  girls.  
Cognitively,  learning  is  an  intrinsically  social  activity,  and  learning  is  indelibly  
tied  to  interaction.  Wentzel  (2017)  suggested  that  tutoring,  scaffolding,  and  collaborating  
epitomize  this  inherently  social  nature  of  learning.  Peer  relations  provide  informational  
support  for  academic  success.  High  achieving  students  often  seek  out  one  another  and  
develop  relationships  with  peers  who  share  similar  values.  As  a  result,  Wigfield  and 
Wagner  (2005)  claimed  that  high-achieving  children  who  have  high-achieving  friends  
become  more  motivated.  By  contrast,  low-achieving  students  who  have  low-achieving  
friends  tend  to  lose  motivation.   
Conclusion  
Self-determination  theory  (SDT)  is  both  a  theory  of  regulation  and  motivation  
(Deci  and  Ryan,  2000;  Ryan  and  Deci,  2017).  Regulation  describes  how  behavior  is  
controlled  and  maintained.  Motivation  describes  how  behavior  is  energized.  Intrinsically  
motivated  behavior  has  an  internal  perceived  locus  of  causality  (PLOC)  and  facilitates  
internal  regulations.  Externally  motivated  behavior  has  an  external  PLOC  and  facilitates  
external  regulations.  Internal  regulations  are  associated  with  basic  psychological  need  
satisfaction  and  more  durable  wellbeing.  Externally  regulated  behavior  can  be  
internalized  through  the  process  of  self-integration  (Deci  and  Ryan,  2000;  Ryan  and  Deci,  
2017).  
Individual  differences,  in  the  form  of  causality  orientations,  influence  the  degree  
to  which  one  may  engage  in  autonomous  behavior.  The  autonomous  orientation  is  
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associated  with  optimal  wellbeing  and  basic  psychological  needs  satisfaction.  A  
controlled  orientation  is  associated  with  a  propensity  to  be  driven  by  external  motivators  
and  a  constant  need  to  prove  competence.  An  impersonal  orientation  is  associated  with  
amotivation  and  learned  helplessness  (Koestner  and  Zuckerman,  1994;  Ryan  and  Deci,  
2017;  Soenens  et  al.,  2005).  
Basic  psychological  need  satisfaction  is  a  particular  concern  for  adolescents;  they  
are  vulnerable  to  autonomy,  relatedness,  and  competence  threats  (Eccles  and  Midgley,  
1989;  Eccles  and  Roeser,  2009;  Yeager  et  al.,  2017,  Wentzel,  2017).  As  a  result,  threats  to  
these  basic  psychological  needs  have  a  demotivating  effect  on  adolescents.  
The  need  for  autonomy  is  the  degree  to  which  one's  actions  align  with  one’s  
interests,  values,  and  capacities.  The  need  for  competence  aligns  with  feelings  of  
effectance  and  mastery.  The  need  for  relatedness  concerns  feeling  connected,  cared  for,  
and  significant  (Ryan  and  Deci,  2017).  The  next  section  builds  on  this  discussion  of  basic  
psychological  needs  by  overviewing  how  school  environments  can  be  optimized  for  their  
satisfaction.  
Affordances  of  Fit:  Autonomy,  Competence,  and  Relatedness  Support  
Dewey  (1974a/1897,  1974b/1899)  was  an  early  proponent  of  matching  classroom  
practices  to  learners’  needs.  Accordingly,  unless  students  feel  their  work  is  useful  and  
productive,  schooling  is  a  mere  exercise  in  compliance  (Dewey,  1974b/1899).  
Person-environment  fit  has  been  demonstrated  to  foster  positive  developmental  
outcomes,  including  greater  school  satisfaction,  motivation,  engagement,  and  
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achievement  (Baker  et  al.,  2003;  Eccles  and  Midgley,  1989;  Eccles  and  Roeser,  2009 ;  
Ryan  and  Deci,  2017;  Wigfield  and  Wagner,  2005;  Yeager  et  al.,  2017)  
First,  this  section  addresses  the  lack  of  congruence  between  adolescents’  needs  
and  traditional  classroom  environments  (Eccles  and  Midgley,  1989;  Eccles  and  Roeser,  
2009;  Ryan  and  Deci,  2017).  Second,  it  introduces  the  self-system  model  of  motivation,  a  
framework  of  the  relationship  among  environmental  affordances,  needs  satisfaction,  
engagement,  and  achievement  outcomes  (Connell  and  Wellborn,  1991;  Skinner  et  al.,  
2008 ).  Finally,  this  section  examines  the  Next  Generation  Science  Standards  (NGSS)  
(NGSS  Lead  States,  2013)  through  the  lens  of  basic  psychological  needs  satisfaction.  
Lack  of  Person-Environment  Fit  in  Schools  
According  to  the  stage-environment  fit  theory,  school  environments  adapted  to  
learners’  developmental  needs  optimize  motivation,  engagement,  and  achievement  
(Eccles  and  Midgley,  1989;  Eccles  and  Roeser,  2009).  The  authors  suggested  that  the  
transition  to  middle  school,  in  particular,  coincides  with  misaligned  developmental  and  
environmental  changes.  This  lack  of  fit  has  been  shown  to  deplete  wellbeing  and  
achievement.  
Regarding  students’  need  for  competence,  Wigfield  and  Wagner  (2005)  reported  
that  student  confidence  in  math,  language  arts,  and  sports  declines  as  they  advance  from  
grades  1-12.  The  decrease  in  confidence  is  most  pronounced  in  middle  school.  This  trend  
was  attributed  to  increased  classroom  rigor  and  comparative  (or  normative)  grading  
practices  (Eccles  and  Midgley,  1989;  Eccles  and  Roeser,  2009;  Yeager  et  al.,  2017,  
Wigfield  and  Wagner,  2005).  Normative  comparisons,  used  more  often  with  middle  
   
  
  32  
school  and  high  school  students,  often  lead  to  rigid  self-regulations  aimed  at  
out-performing  others  instead  of  developing  mastery.  Additionally,  this  grading  format  
has  been  found  to  have  negative  ego  implications  (Ryan  and  Moller,  2018).  
Regarding  students’  need  for  relatedness,  relationships  with  teachers  correspond  
to  higher  engagement  and  achievement,  especially  in  middle  school.  However,  the  time  
spent  with  individual  teachers  is  generally  reduced  during  the  middle  school  years  
( Eccles  and  Midgley,  1989;  Eccles  and  Roeser,  2009;  Furrer  and  Skinner,  2003).  
Similarly,  while  peer  relationships  have  been  shown  to  have  greater  importance  during  
middle  school,  students  experience  decreased  stability  in  their  class  compositions  (Eccles  
and  Midgely,  1989;  Eccles  and  Roeser,  2009;  Wentzel,  2017;  Yeager  et  al.,  2017).   
Adolescents  also  experience  a  greater  need  for  autonomy.  However,  middle  
school  classes  are  often  taught  homogeneously  and  emphasize  teacher  control  (Eccles  
and  Midgley,  1989;  Wigfield  and  Wagner,  2005).  They  likewise  provide  fewer  
opportunities  for  exploration  and  play  (Ryan  and  Deci,  2017).   
A  lack  of  congruence  between  students’  basic  psychological  needs  and  school  
practices  negatively  affects  grades  and  self-esteem  while  increasing  anxiety,  depression,  
dropouts,  and  truancy  (Eccles  and  Midgley,  1989;  Eccles  and  Roeser,  2009;  Ryan  and  
Deci,  2017;  Ryan  and  Moller,  2017).  These  trends  are  especially  prevalent  among  
socially  marginalized  students.  
The  Self-System  Model  
Connell  and  Wellborn  (1991)  devised  and  empirically  validated  the  self-system  
model  of  motivation  (see  figure  2),  which  related  environmental  affordances  to  basic  
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psychological  need  satisfaction.  The  researchers  found  that  classroom  structure,  defined  
as  the  clear  communication  of  expectations  and  consequences,  supported  competence  to  
the  degree  that  students  knew  what  to  do  and  felt  they  could  do  it.  The  provision  of  
choice  afforded  autonomy  and  facilitated  self-regulation.  Emotional  security  and  
achieving  desired  closeness  in  one’s  involvement  with  others  supported  relatedness.  
Basic  psychological  need  satisfaction,  particularly  autonomy  and  competence,  correlated  
with  students’  engagement  and  disaffection.  Engagement  and  disaffection,  in  turn,  
correlated  with  one’s  acquisition  of  skills  and  abilities  and  personal  adjustment.  
Figure  2.  Self-System  Model  (Connell  and  Wellborn,  1991,  p.  51)  
Skinner  et  al.  (2008)  adapted  the  Connell  and  Wellborn  (1991)  model  to  
distinguish  between  emotional  and  behavioral  engagement/disaffection  (see  figure  3).  
Behavioral  engagement  was  associated  with  involvement  and  effort;  emotional  
engagement  was  associated  with  enthusiasm  and  interest.  Behavioral  disaffection  was  
associated  with  passivity  and  withdrawal;  emotional  disaffection  was  associated  with  
boredom  and  anxiety.   
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Figure  3 .  Self-System  Model  (Skinner  et  al.,  2008,  p.  768)  
Skinner  et  al.  (2008)  found  that  emotional  engagement  impacted  behavioral  
engagement  more  than  behavioral  engagement  drove  emotional  engagement.  Whereas  
autonomy  satisfaction  was  most  strongly  correlated  with  emotional  engagement,  
competence  satisfaction  was  most  strongly  correlated  with  behavioral  engagement.  
Relatedness  satisfaction,  in  the  form  of  teacher  support,  did  not  show  as  strong  an  effect  
on  engagement  as  competence  or  autonomy  satisfaction.  Nevertheless,  relatedness  
satisfaction  had  a  greater  effect  on  behavioral  engagement  than  emotional  engagement.  
Practices  that  support  autonomy,  competence,  and  relatedness  are  explored  in  the  
following  subsections.  
Autonomy  Support.  Autonomy  support  has  been  defined  as  the  provision  of  
choice  versus  coercion  (Ryan  and  Deci,  2017).  An  autonomy-supportive  environment  
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encourages  self-regulation  (Connell  and  Wellborn,  1991;  Ryan  and  Deci,  2017).  A  child’s  
perception  of  the  autonomy-supportiveness  of  their  classroom  has  been  found  to  lead  to  
more  internalized  academic  regulations.  
Autonomy  can,  firstly,  be  supported  by  the  provision  of  student  choice  (Ryan  and  
Deci,  2017).  Patall  et  al.  (2010)  found  that  when  students  were  given  a  choice  between  
two  assignments  deemed  equivalent  in  difficulty  and  identical  in  content,  homework  
completion  rates  and  student  competence  increased.  Students  reported  higher  interest  and  
enjoyment  even  though  each  option  required  the  same  effort  and  held  the  same  value.  
Pattall  et  al.  (2010)  further  found  that  when  students  were  provided  choices,  they  were  
apt  to  feel  that  teachers  better  explained  the  purpose  of  assignments,  listened  to  them,  
understood  them,  encouraged  them,  and  accepted  them.  
Provision  of  choice  can  involve  the  order  and  pacing  of  classroom  activities.  
Mouratidis  et  al.  (2011)  found  that  when  upper  elementary  students  were  allowed  to  
decide  the  order  and  pacing  of  exercises  in  a  physical  education  classroom,  students’  
enjoyment  and  energy  levels  were  higher.  Similarly,  Cordova  and  Lepper  (1996)  found  
that  students’  intrinsic  motivation  and  perceived  competence  increased  by  giving  fourth  
and  fifth-grade  students  choices  over  instructionally  irrelevant  elements  in  a  
space-themed  math  computer  game,  such  as  the  space  vehicle  and  alien  icon.  
Secondly,  autonomy  can  be  supported  by  facilitating  activities  that  students  find  
personally  meaningful.  The  aforementioned  Cordova  and  Lepper  (1996)  study  found  that  
when  the  math  game  included  fantasy  embellishments,  such  as  space  or  treasure  hunt  
themes,  students’  intrinsic  motivation  and  perceived  competence  increased.  When  the  
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game’s  prologue  was  personalized  to  include  the  students’  names  and  other  personal  
information,  students’  intrinsic  motivation  and  perceived  competence  increased.  
Thirdly,  the  usage  of  rewards  has  been  shown  to  frustrate  autonomy  due  to  their  
tendency  to  diminish  internal  PLOC  (Ryan  and  Deci,  2017).  Rewards  have  been  found  to  
have  a  controlling  effect  on  people.  Ryan  et  al.  (1983)  suggested  that  performance-based  
and  task-contingent  rewards  diminished  participants’  motivation  to  engage  further  in  an  
activity.  Due  to  their  lack  of  informational  value,  task  contingent  rewards  have  been  
shown  to  have  the  most  deleterious  effects  on  motivation.  
Fourthly,  autonomy  can  be  facilitated  or  frustrated  depending  on  the  manner  of  
assessment.  Surveillance,  deadlines,  evaluation,  external  goals,  and  competition  tend  to  
deplete  intrinsic  motivation  as  they  have  been  shown  to  coincide  with  feelings  of  being  
controlled  and  diminished  internal  PLOC  (De  Charms,  1968;  Ryan  and  Deci,  2017).  
Furthermore,  assessments  of  this  nature  tend  to  have  ego  implications,  diminishing  
intrinsic  motivation  (Ryan  and  Deci,  2017;  Ryan  and  Moller,  2018).  Grolnick  and  Ryan  
(1987)  compared  the  interest  levels,  feelings  of  pressure,  rote  recall,  and  conceptual  recall  
of  fifth-graders  informed  that  they  would  have  to  take  a  graded  test  about  a  reading  
passage  to  those  told  they  would  only  be  asked  for  their  opinions.  Students  in  the  latter  
condition  took  a  greater  interest  in  the  reading  task  and  felt  less  pressure.  While  the  
testing  condition  facilitated  greater  rote  recall  immediately,  there  was  greater  retention  of  
the  passage  longer  term  in  the  non-testing  condition.  
Competence  Support.  Competence  support  has  been  defined  as  the  provision  of  
appropriate  structure  and  informational  feedback  (Ryan  and  Deci,  2017).  Appropriate  
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structures  are  needed  to  master  academic  content  and  meet  academic  and  behavioral  
expectations.   
Firstly,  competence  support  occurs  by  delivering  clear  expectations  and  limits  and  
reducing  chaos  (Connell  and  Wellborn,  1991;  Skinner  et  al.,  2008).  Koestner  et  al.  
(1984),  in  a  study  with  first  and  second-grade  children,  found  that  when  expectations  and  
limitations  have  been  communicated  in  an  informational,  not  controlling  manner,  
intrinsic  motivation  is  enhanced.  Additionally,  children’s  (potentially  negative)  feelings  
about  the  expectations  need  to  be  acknowledged,  controlling  language  needs  to  be  
limited,  and  rationales  should  be  given.  
Secondly,  competence  support  necessitates  an  optimal  level  of  challenge  (Ryan  
and  Deci,  2017).  One  must  succeed  at  the  vast  majority  of  tasks  that  one  undertakes  to  
maintain  intrinsic  motivation.  However,  success  is  not  sufficient;  activities  must  also  
stretch  a  person’s  capacities  or  skills.  Danner  and  Lonkey  (1981)  found  that  when  
children  were  given  a  choice  of  three  learning  centers  of  progressive  difficulty,  they  
sustained  the  greatest  interest  in  the  center  one  developmental  step  above  their  pretest  
scores.  
Thirdly,  competence  support  can  occur  through  the  delivery  of  informational  
feedback.  Feldman  (2019)  discussed  how  traditional  grading  structures  are  often  
demotivating,  especially  when  they  feel  arbitrary  and  complex.  Traditional  grading  has  
been  found  to  invite  bias  and  subjectivity.  Contrastly,  Feldman  (2019)  promoted  a  
standards-based  grading  system  where  mastery  corresponds  to  clearly  defined  standards  
that  explicitly  communicate  what  success  in  a  given  area  of  study  looks  like.  Multiple  
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assignments  may  be  tied  to  a  particular  standard  so  that  the  assessment  is  measured  in  
multiple  ways.  
Standards-based  grading  has  been  shown  to  remove  the  ego  implications  of  
traditional  comparative  grading  scales  (Feldman,  2019).  When  feedback  is  not  naturally  
embedded  in  a  task  itself,  it  is  best  delivered  informationally  instead  of  controllingly  
(Ryan  and  Deci,  2017;  Ryan  and  Moller,  2018).  As  in  a  standards-based  grading  
structure,  informational  feedback  focuses  on  improvement.  By  contrast,  controlling  
feedback,  which  occurs  when  one  feels  coerced  or  that  one’s  competence  has  been  
undermined,  tends  to  dampen  intrinsic  motivation  (Ryan  and  Deci,  2017;  Ryan  et  al.,  
1983).   
Negative  feedback  does  not  necessarily  diminish  motivation  when  presented  in  an  
informational  manner  (Deci  and  Ryan,  2000,  Ryan  and  Deci,  2017).  In  this  manner,  
Yeager  et  al.  (2014)  found  that  when  a  teacher  provided  critical  feedback  on  a  writing  
assignment  along  with  a  message  of  support  about  the  student’s  potential  (termed  wise  
feedback),  students  were  more  likely  than  those  only  given  critical  feedback  to  revise  
their  essays.  Among  those  who  revised  their  essays,  receiving  wise  feedback  correlated  
with  more  corrections  and  better  resubmissions.  The  effects  of  wise  feedback  were  more  
pronounced  among  African  American  students  than  White  students.  The  authors  
attributed  this  difference  to  higher  levels  of  institutional  mistrust  among  the  former.  In  
this  manner,  the  note  of  support  helped  facilitate  receptivity.  
Relatedness  Support.  Relatedness  support  has  been  defined  as  the  caring  
involvement  of  others  (Connell  and  Wellborn,  1991;  Ryan  and  Deci,  2017).  A  climate  of  
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relatedness  is  conducive  to  both  competence  and  autonomy  satisfaction  (Ryan  and  Deci,  
2017).  Autonomy-supportive  teaching  is  perceived  as  caring  (Pattall  et  al.,  2010).  Along  
this  line,  in  classrooms  where  a  teacher  used  more  learner-centered  practices,  such  as  
involving  students  in  decision-making,  peer  relationships  tended  to  be  stronger.  Similarly,  
middle  and  high  school  students  who  were  allowed  to  talk  to  each  other  about  
assignments,  move  around,  and  work  in  small  groups  were  less  likely  to  be  isolated  and  
more  likely  to  have  a  larger  number  of  friends  (Wentzel,  2017).  
Positive  teacher  relationships  have  been  shown  to  facilitate  stronger  peer  
relationships  (Wentzel,  2017).  In  this  manner,  in  their  study  of  5th-grade  students,  Gest  
and  Rodkin  (2011)  found  that  students  whose  teachers  provided  higher  levels  of  
emotional  support  were  more  likely  to  have  a  higher  rate  of  friendship  reciprocity.  
Delivering  positive  public  feedback  to  students  increases  their  peers’  positive  feelings  
towards  them  (Wentzel,  2017).  Teachers  who  were  attentive  to  the  needs  of  shy  and  
withdrawn  students  tended  to  have  classrooms  with  fewer  negative  relational  ties  (Gest  
and  Rodkin,  2011).  
Teachers  who  separated  students  with  behavior  problems  in  their  seating  
arrangements  and  successfully  reduced  behavior  disruptions  were  more  likely  to  have  
greater  numbers  of  positive  ties  in  their  classrooms  (Gest  and  Rodkin,  2011).  
Furthermore,  grouping  students  apart  from  their  friends  facilitated  more  egalitarian  
classrooms.  However,  this  type  of  grouping  has  been  shown  to  negatively  impact  student  
perceptions  of  classroom  norms:  students  felt  weaker  approval  of  prosocial  behavior  and  
weaker  disapproval  of  aggressive  behaviors.  Heterogeneous  ability  grouping  had  similar  
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negative  effects  upon  perceptions  of  classroom  norms.  In  this  manner,  Wentzel  (2017)  
suggested  that  while  cooperative  learning  has  been  identified  as  producing  effective  
cognitive  and  motivational  outcomes,  careful  selection  of  learning  partners  and  training  
in  effective  cooperative  learning  practices  are  necessary  to  make  this  learning  approach  
effective.  
Curricular  Considerations  
SDT  aligns  with  learner-centered  teaching  methods  such  as  constructivism  that  
“assume  an  inherent  curiosity  and  interest  [and]  a  natural  orientation  to  actively  explore,  
create,  learn,  and  connect”  (Ryan  and  Deci,  2017,  p.  67).  In  this  manner,  the  next  
generation  science  standards  (NGSS),  a  comprehensive  set  of  performance  expectations  
for  students  in  grades  K-12,  are  premised  on  the  developmental  reality  that  “children  are  
born  investigators”  (NRC,  2012,  p.  24). 
The  NGSS  consists  of  eight  science  and  engineering  practices  taught  alongside  
seven  crosscutting  concepts  and  disciplinary  core  ideas  (NGSS  Lead  States,  2013).  
Crosscutting  concepts  are  applicable  across  all  areas  of  science  (NRC,  2012).  
The  eight  science  and  engineering  practices  embedded  in  the  performance 
expectations  are  as  follows:  
1. Asking  questions  (for  science)  and  defining  problems  (for  engineering)  
2. Developing  and  using  models  
3.   Planning  and  carrying  out  investigations  
4. Analyzing  and  interpreting  data  
5. Using  mathematics  and  computational  thinking  
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6. Constructing  explanations  (for  science)  and  designing  solutions  (for  engineering)  
7. Engaging  in  argument  from  evidence  
8. Obtaining,  evaluating,  and  communicating  information  (NRC,  2012,  p.3)  
The  seven  crosscutting  concepts  embedded  in  the  performance  expectations  are  as 
follows:  
1. Patterns  
2. Cause  and  effect:  mechanism  and  explanation  
3. Scale,  proportion,  and  quantity  
4. Systems  and  system  models   
5. Energy  and  matter:  flows,  cycles,  and  conservation  
6. Structure  and  function  
7. Stability  and  change  (NRC,  2012,  p.3)  
Autonomy-Supportive  Practices  Embedded  in  the  NGSS .  Autonomy  is  
supported  in  the  NGSS  as  follows:  
● A  student’s  intuitions  about  natural  phenomena  are  encouraged  when  building  
understanding  (NRC,  2012).  
● Students  are  invited  to  explore  science  in  real-world  contexts  (Achieve  et  al.,  
2016;  NRC,  2012).  
● Student  interests  and  identities  are  meant  to  be  integrated  into  relevant  scientific  
exploration  (NRC,  2012).  
● Student-generated  questions  guide  learning  and  teaching  (Achieve  et  al.,  2016).  
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Competence-Supportive  Practices  Embedded  in  the  NGSS .  Competence  is  
supported  in  the  NGSS  as  follows:  
● The  NGSS  are  structured  so  that  science  content  is  taught  in  conjunction  with  
science  processes  (NRC,  2012).  Commonly,  the  scientific  method  has  been  taught  
at  the  beginning  of  the  year,  followed  by  scientific  content  (Bell  et  al.,  2016).  
However,  the  fullest  understanding  of  science  requires  knowledge  that  has  been  
“established,  extended,  and  refined”  (NRC,  2012,  p.  26)  through  science  
processes.  
● The  NGSS  contain  a  coherent  progression  of  ideas  and  skills  from  grades  K-12  
designed  to  promote  depth  of  coverage  versus  shallow  breadth  (NRC,  2012).  
● The  NGSS  are  aligned  with  Common  Core  English  Language  Arts/Literacy  and  
Math  standards  to  promote  horizontal  alignment  across  subject  areas  (NGSS  lead  
states,  2013).  
● The  NGSS  focus  on  tangible  skills  and  knowledge,  delineating  performance  
boundaries  (NGSS  lead  states,  2013).  
Relatedness-Supportive  Practices  Embedded  in  the  NGSS .  Relatedness  is  
supported  in  the  NGSS  as  follows:  
● The  NGSS  implements  community  norms  for  collecting  data,  communicating  
data,  and  making  arguments  from  evidence  (NRC,  2012).   
● Science  is  a  collaborative  process  (NRC,  2012).   
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● The  NGSS  facilitates  scientific  dialogue  that  supports  students  in  sharing,  
clarifying,  and  deepening  their  thinking  at  different  stages  of  the  inquiry  process  
(Bacolor  et  al.,  2014;  Wingert,  2016).  
Conclusion   
First,  this  section  discussed  how  adolescents’  basic  psychological  needs  for  
autonomy,  competence,  and  relatedness  are  often  not  supported  in  middle  and  high  school  
settings  (Eccles  and  Midgley,  1989;  Eccles  and  Roeser,  2009;  Yeager  et  al.,  2017,  
Wentzel,  2017,  Wigfield  and  Wagner,  2005).  This  lack  of  alignment  has  been  shown  to  
result  in  a  decline  in  motivation,  engagement,  and  achievement.  This  discussion  was  
followed  by  a  review  of  classroom  practices  that  support  the  satisfaction  of  these  needs.  
Lastly,  this  section  explored  how  the  NGSS  (NGSS  Lead  States,  2013)  can  support  the  
satisfaction  of  these  needs  in  the  science  classroom.  
The  self-system  model  (Connell  and  Wellborn,  1991;  Skinner  et  al.,  2008)  
proposed  that  the  classroom  environment  influences  students’  needs  satisfaction.  Needs  
satisfaction,  in  turn,  correlates  with  engagement  and  achievement.  The  need  for  
autonomy  can  be  supported  by  provisioning  choice  (Cordova  and  Lepper,  1996;  
Mouratidis  et  al.,  2011;  Patall  et  al.,  2010),  giving  students  work  that  they  find  personally  
meaningful  (Cordova  and  Lepper,  1996)  reducing  or  eliminating  external  rewards  (Ryan  
et  al.,  1983),  and  assessing  students  in  a  less  controlling  manner  (Grolnick  and  Ryan,  
1987;  Ryan  and  Deci,  2017;  Ryan  and  Moller,  2018).  Competence  can  be  supported  by  
the  delivery  of  clear  expectations  and  limits  (Connell  and  Wellborn,  1991;  Koestner,  
1984;  Skinner  et  al.,  2008),  by  affording  students  optimal  challenge  (Danner  and  Lonkey,  
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1981;  Ryan  and  Deci,  2017),  and  through  the  delivery  of  informational  feedback  
(Feldman,  2019;  Ryan  and  Deci,  2017;  Ryan  and  Moller,  2018).  Relatedness  can  be  
supported  by  the  caring  involvement  of  others  (Connell  and  Wellborn,  1991;  Ryan  and  
Deci,  2017),  emotional  support  provided  by  the  teacher  (Gest  and  Rodkin,  2011;  Wentzel,  
2017),  reduction  of  distractions  in  the  classroom  (Gest  and  Rodkin  (2011)  and  careful  
selection  of  learning  partners  (Gest  and  Rodkin,  2011,  Wentzel,  2017).  
The  NGSS  were  designed  to  support  students’  basic  psychological  needs.  Needs  
supportive  elements  include  a  focus  on  real-world  contexts  and  natural  phenomena,  
coherence  across  grades  K-12,  combining  science  skills  with  science  content,  and  
promoting  student  dialogue  as  a  way  to  build  understanding  (NGSS  Lead  States,  2013;  
NRC,  2012).  
Twice-Exceptional  Learning  in  Practice  
The  first  section  of  this  literature  review  explored  adolescents’  basic  
psychological  needs  for  autonomy,  competence,  and  relatedness.  The  second  section  
analyzed  classroom  practices  that  supported  these  needs.  This  section  considers  the  needs  
of  twice-exceptional  (2e)  students  specifically.  
Twice-Exceptionality:  Giftedness  and  Learning  Difficulties   
Twice-exceptionality  has  been  defined  as  the  comorbidity  of  exceptional  ability  
and  disability.  (Baldwin  et  al.,  2015;  Kaufman,  2018;  Reis  et  al.,  2014).  Learning  
disabilities  may  take  the  form  of  specific  learning  disabilities,  speech  and  language  
disorders,  emotional/behavioral  disorders,  physical  disabilities,  autism  spectrum  disorder  
(ASD),  attention  deficit  hyperactivity  disorder  (ADHD),  or  other  health  impairments  
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(Reis  et  al.,  2014).  Kaufman  (2018)  suggested  that  exceptional  abilities  include  
exceptional  capacity,  competence,  commitment,  and  creativity.  Capacity  refers  to  the  
exceptional  ability  to  reason  and  learn  a  particular  domain.  Competence  in  this  context  
refers  to  achievement  in  the  top  10%  or  rarer.  Although  related,  2e  literature  and  SDT  
define  competence  differently;  SDT  defines  competence  as  a  self-appraisal  of  efficacy  
(Ryan  and  Deci,  2017).  Commitment  is  defined  as  exceptional  levels  of  energy  exerted  
on  a  particular  task  or  skill.  Creativity  pertains  to  exceptional  originality,  insight,  and  
motivation  to  create  something  meaningful  in  a  particular  domain.  Kaufman  (2018)  
emphasized  that  these  characteristics  are  expressed  under  optimal  conditions.  These  gifts  
can  fail  to  fully  develop  due  to  low  self-esteem,  unstable  identity,  low  expectations,  or  
lack  of  resources.  
Gifted  students  tend  to  experience  greater  competence  satisfaction  than  their  
non-gifted  peers,  coinciding  with  higher  intrinsic  motivation  and  school  engagement  
(Ryan  and  Deci,  2017).  Disabled  students  have  been  shown  to  possess  equivalent  levels  
of  motivation  to  their  non-disabled  peers.  However,  educators  often  mistake  these  
students’  additional  support  needs  for  motivational  deficits.  This  confusion  causes  
teachers  to  exert  more  external  control  over  them.  This  frequent  lack  of  autonomy  
support  results  in  disaffection  (Ryan  and  Deci,  2017).  
The  comorbidity  of  gifted  ability  and  disability  confounds  identification  since  one  
often  masks  the  other  (Reis  et  al.,  2014).  According  to  the  2004  IDEIA  act,  disability  
identification  must  start  with  the  classroom  teacher;  classroom  interventions  must  be  
attempted  before  receiving  special  education  services.  These  procedures,  combined  with  
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2e  students’  frequent  ability  to  compensate  for  their  areas  of  disability,  can  lead  to  late  
and  missed  identifications  (Gilman  and  Peters,  2018).  According  to  Amend  (2018),  
because  disability  is  measured  against  peers,  it  is  often  determined  that  there  is  “no  
functional  impairment  or  educational  impact  in  the  academic  area  because  they  [2e  
students]  are  performing  adequately”  (p.  71).  For  these  reasons,  “Considerable  time  may  
pass  during  which  the  exact  nature  and  degree  of  the  child’s  disability  remain  
unclear—and  opportunities  for  targeted  early  intervention  slip  away”  (Gilman  and  Peters,  
2018,  p.  29).  
2e  students’  giftedness  often  gets  overlooked,  and  they  are  often  defined  by  their  
weaknesses  rather  than  their  strengths  (Amend,  2018;  Reis  et  al.,  2014).  Reis  et  al.  (2014)  
suggested  that  restlessness  is  an  example  of  behavior  indicative  of  both  giftedness  and  
disability  that  often  gets  viewed  through  the  disability  lens.  2e  African-American  students  
are  particularly  vulnerable  to  missed  giftedness  identifications,  often  due  to  a  lack  of  
advocacy,  resources,  and  understanding  of  how  giftedness  may  manifest  differently  
cross-culturally  (Mayes  et  al.,  2018).   
Twice-exceptionality  affects  the  academic,  behavioral,  emotional,  and  social  
expression  of  both  the  disability  and  gift.  Academically,  executive  functioning  (i.e.,  
working  memory  and  processing  speed)  and  self-regulation  (behavioral  inhibition  and  
focus)  are  common  challenges  for  2e  students  (Reis  et  al.,  2014).  2e  students  often  
receive  low  expectations  from  both  teachers  and  peers  while  getting  their  areas  of  
strength  ignored  (Kaufman,  2018).  Behaviorally,  Reis  et  al.  (2014)  suggested  that  
twice-exceptional  children  may  express  greater  intensity  (which  may  manifest  in  the  form  
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of  intense  focus  and  curiosity,  resulting  in  stubbornness,  lack  of  inhibition,  and  
impulsivity).  In  this  manner,  2e  students  have  been  prone  to  behavior  problems  in  school  
(Lovecky,  2018;  Reis  et  al.,  2014) .  Emotionally,  Baum  and  Owen  (1988)  found  that  2e  
students  were  more  likely  to  doubt  their  abilities  and  experience  greater  frustration  than  
non-gifted  learning  disabled  students .  Socially,  2e  students  have  been  shown  to  have  
social-emotional  challenges,  including  forming  peer  relationships  and  understanding  and  
exhibiting  socially  appropriate  behaviors  (Galbraith,  2018;  Pfeiffer  and  Foley-Nipcon,  
2018;  Reis  et  al.,  2004).  
Twice  exceptionality  presents  differently  based  on  a  student’s  disability.  Daniels  
and  Freeman  (2018)  stated  that  while  gifted  students  with  dyslexia  have  been  
characterized  by  their  difficulties  in  word  recognition,  reading,  writing,  and  spelling,  they  
have  been  shown  to  compensate  with  an  enhanced  ability  to  get  the  gist  of  what  was  said.  
Consistent  with  the  unique  way  the  dyslexic  brain  functions,  these  students  have  been  
shown  to  have  stronger  spatial  reasoning,  mechanical  ability,  ability  to  perceive  
relationships  and  patterns,  and  memory  of  personal  experiences  and  specific  examples.  
While  giftedness  and  ADHD  both  present  with  overexcitability  (an  increased  
capacity  for  experiencing  the  world),  ADHD  also  coincides  with  self-regulation  and  
executive  function  difficulties.  Gifted  children  with  ADHD  have  shown  greater  creativity  
than  gifted  children  without  ADHD.  However,  they  tend  to  have  lower  self-esteem  and  
greater  academic,  social,  and  behavioral  difficulties  (Lovecky,  2018).  
Gifted  children  with  ASD  tend  to  exhibit  the  same  challenges  with  social  
awareness,  social  interaction,  and  social  communication  as  their  non-gifted  peers  
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(Lovecky,  2018).  They  may  lack  friends  their  age  and  relate  better  to  older  children  and  
adults.  2e  students  with  ASD  tend  to  exhibit  more  intense  restrictive  and  repetitive  
behaviors,  activities,  and  interests.  Doobay  et  al.  (2014)  found  that  while  these  students  
showed  higher  cognitive  functioning,  they  demonstrated  lower  processing  speed  and  
greater  motor  skill  difficulty  than  their  non-ASD  peers.  
2e  Educational  Practices  
Empirical  evidence  on  the  efficacy  of  interventions  for  2e  students  in  an  academic  
setting  is  limited  (Pfeiffer  and  Foley-Nipcon,  2018).  The  authors  suggested  that  most  of  
what  is  known  about  effective  practices  for  2e  students  comes  from  a  clinical  setting.  
Baum,  Schader,  and  Hebert  (2014)  claimed  that  five  factors  contribute  to  the  
academic  growth  of  2e  students:  a  psychologically  safe  environment,  time,  tolerance  for  
asynchrony,  positive  relationships,  strengths-based/talent-focused.  Several  of  these  
factors  are  aligned  with  practices  that  afford  fit  in  any  school  environment.  A  
psychologically  safe  school  environment  supports  stage-environment  fit  for  all  students  
(Baker  et  al.,  2003;  Eccles  and  Roeser,  2009).  Similarly,  positive  relationships  (Gest  and  
Rodkin,  2011:  Wentzel,  2005,  2017)  and  strengths-based  education  (Louis  and  Lopez,  
2009)  have  been  shown  to  optimize  achievement  for  all  students.  Time  and  tolerance  for  
asynchrony  apply  to  2e  students  more  specifically.  Baum  et  al.  (2014)  suggested  that  
when  students  were  allowed  to  grow  at  their  own  pace  instead  of  being  demanded  to  
work  at  grade  level,  they  could  better  accept  their  asynchronies  or  even  catch  up.  
Los  Angeles  Bridges  Academy,  founded  in  1994,  has  a  2e  educational  model  
focused  on  the  needs  of  the  whole  child  (Sabatino  and  Wiebe,  2018).  Consistent  with  the  
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strengths-based  model  promoted  by  Baum  et  al.  (2014),  Sabatino  and  Wiebe  (2018)  
argued  that  2e  students  succeed  when  valued  for  what  they  can  do.  To  develop,  they  need  
intellectual  and  social  peers.  Students  also  need  highly  intelligent  and  patient  staff  who  
respect  student  abilities  and  perceive  them  as  talented  young  people  with  potential.  
Teachers  need  to  know  and  be  excited  about  their  subject  and  model  lifelong  learning.  
Learning  and  instruction  are  done  through  a  flexible  “guide  on  the  side”  teaching  
approach.  Furthermore,  the  teachers  of  2e  students  should  demonstrate  both  patience  and  
optimism  and  see  setbacks  as  opportunities  to  learn.  
Autonomy  Support  for  2e  Students .  Consistent  with  SDT,  Sabitino  and  Weibe  
(2018)  argued  that  2e  students  must  feel  that  their  work  is  personally  meaningful  and  
relevant.  In  this  manner,  Bridges  Academy  allows  students  to  have  significant  input  into  
courses.   
In  their  survey  of  2e  students,  Willard-Holt  et  al.  (2013)  found  that  practices  that  
provide  student  choice  (i.e.  flexible  school  schedule  or  learning  things  different  from  
classmates)  were  consistently  reported  as  beneficial.  However,  such  strategies  were  not  
often  employed  in  school  settings.  
Competence  Support  for  2e  Students.  Twice-exceptional  students’  achievement  
is  optimized  when  schools  provide  appropriate  supports  for  their  learning  difficulties  
(Baum  et  al.,  2014;  Sabitino  and  Weib,  2018;  Willard-Holt  et  al.,  2013;  Winebrenner,  
2018;  Weinfeld,  2018).  Willard-Holt  (2013)  claimed  that  these  necessary  supports  
(including  speech-to-text  software  programs,  extra  time  for  assignments  and  tests,  or  
skipping  some  assignments)  are  often  missing  in  a  mainstream  classroom,  not  allowing  
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students  to  work  to  their  potential.  The  authors  recommended  that  the  usage  of  
accommodations  be  normalized.  2e  students  reported  opportunities  for  control  over  their  
learning  as  being  very  beneficial  (i.e.,  knowing  how  one  will  be  marked  on  an  assignment  
or  the  opportunity  to  pursue  topics  of  interest  at  one’s  own  pace)  (Willard-Holt,  2013).  
Weinfeld  (2018)  argued  that  students  with  learning  difficulties  should  have  access  to  
Honors  and  AP  courses  while  receiving  adaptations  and  accommodations  for  disabilities.  
Winebrenner  (2018)  stated  that  2e  students  might  appear  disengaged  or  unwilling  
to  do  their  work  because  of  a  lack  of  novel  course  content.  The  authors  recommended  
pre-assessing  students  to  determine  what  they  already  know.  In  supporting  2e  students'  
executive  function  needs,  Winebrenner  (2018)  suggested  using  goal  logs  to  identify  
short-term  goals.  The  author  found  that  goals  set  by  students  are  often  higher  than  those  
set  by  their  teachers.  Consistent  with  SDT,  Winebrenner  (2018)  claimed  that  feedback  to  
help  students  move  to  future  success  is  much  more  valuable  than  focusing  solely  on  a  
student’s  present  performance.  
Winebrenner  (2018)  stated  that  2e  learners  tend  to  be  global  thinkers  
characterized  by  a  need  for  background  noise  (opposed  to  silence),  lack  of  time  
awareness,  and  a  need  for  movement.  The  author  captured  strategies  that  could  support  
2e  students  with  the  acronym  WHOLISTIC.  The  benefit  of  these  strategies  is  not  limited  
to  2e  students.  The  W  stands  for  whole,  meaning  that  2e  students  benefit  from  a  survey  of  
the  entire  content  before  starting  content.  H  stands  for  hands-on  learning  through  
manipulatives  and  technology,  which  2e  learners  tend  to  grasp  more  easily  than  printed  
text.  O  stands  for  organizing  information  visually.  This  strategy  allows  students  to  see  
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how  parts  of  the  whole  are  related  to  each  other.  L  stands  for  learning  modality  focus,  
suggesting  that  teachers  should  ensure  that  learning  materials  are  user-friendly  to  all  
students.  I  stands  for  immersing  the  senses  since  2e  learners  learn  better  when  multiple  
modalities  are  supported.  S  stands  for  seeking  patterns  and  connections,  such  as  through  
the  use  of  graphic  organizers.  T  stands  for  technology  assistance.  I  stands  for  integrating  
skills  into  the  content.  Beyond  learning  facts,  content  should  be  taught  in  context  through  
problem-solving  or  simulations.  Finally,  C  stood  for  concrete  to  abstract,  which  means  
abstract  thinking  is  best  supported  when  tied  to  concrete  ideas  and  tools,  including  virtual  
reality  tours  of  museums  or  hands-on  manipulatives.  
Relatedness  Support  for  2e  Students.  As  detailed  in  the  last  section,  the  
frameworks  for  K-12  science  education  (NRC,  2012)  promoted  collaborative  and  
cooperative  learning  practices.  However,  cooperative  learning  may  not  be  as  effective  for  
gifted  learners.  Willard-Holt  et  al.  (2013)  suggested  that  group  work  was  only  tepidly  
embraced  by  the  2e  students  surveyed.  Students  viewed  groupwork  more  favorably  when  
group  members  were  seen  as  a  resource,  and  each  group  member  had  specific  individual 
assignments.  Furthermore,  2e  students  preferred  teachers  to  construct  groups  that  
accounted  for  group  members’  exceptionalities.   
  In  a  sample  of  169  bright  and  gifted  high  school  students,  Li  and  Adamson  
(1992)  found  a  preference  for  individualistic,  opposed  to  competitive  or  cooperative,  
learning  across  all  subject  areas  surveyed  (math,  science,  and  English).  This  preference  
held  for  both  genders  and  was  particularly  salient  in  science  for  boys  and  math  for  girls.  
The  authors  claimed  that  individualistic  learning  allows  gifted  students  to  work  at  their  
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preferred  pace,  typically  faster  than  their  non-gifted  peers.  In  this  manner,  the  authors  
concluded  that  cooperative  learning  is  not  a  panacea  for  all  students.  
Even  if  cooperative  learning  is  not  necessarily  the  best  strategy  to  do  it,  
social-emotional  deficits  must  be  addressed  to  effectively  educate  2e  students  (Galbraith,  
2018;  Pfeiffer  and  Foley-Nipcon,  2018;  Reis  et  al.,  2004).  According  to  Galbraith  (2018),  
2e  learners  need  support  for  their  social-emotional  deficits  to  realize  their  potential.  2e  
students’  social-emotional  needs  can  be  best  met  when  taught  self-advocacy,  respect  for  
differences,  and  the  value  of  diversity  in  all  its  forms.  Furthermore,  teachers  should  
actively  listen  to  students  who  feel  misunderstood,  get  to  know  their  strengths,  and  
normalize  mistakes  (Galbraith,  2018).  
Conclusion  
This  section  explored  identification  and  servicing  challenges  stemming  from  2e  
students’  comorbidity  of  giftedness  and  disability  (Amend,  2018;  Gilman  and  Peters,  
2018:  Reis  et  al.,  2014).  2e  students  commonly  present  with  high  intensity,  
social-emotional  challenges,  and  executive  functioning  and  self-regulation  difficulties  
(Baum  and  Owen,  1988;  Galbraith,  2018;  Lovecky,  2018;  Pfeiffer  and  Foley-Nipcon,  
2018;  Reis  et  al.,  2014).  
Autonomy-supportive  practices  for  2e  students  include  providing  choices  
(Sabatino  and  Weib,  2018;  Willard-Holt  et  al.,  2013).  Competence-supportive  practices  
include  the  provision  and  normalization  of  classroom  supports  (Baum  et  al.,  2014;  
Sabitino  and  Weib,  2018;  Willard-Holt  et  al.,  2013;  Winebrenner,  2018;  Weinfeld,  2018)  
and  the  usage  of  pre-assessments  to  provide  an  appropriate  starting  point  for  learning.  
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Additionally,  encouraging  students  to  form  learning  goals  and  giving  them  
future-orientated  feedback  support  competence  (Weinfeld,  2018).  Relatedness-supportive  
practices  include  social-emotional  interventions,  including  teaching  self-advocacy,  
respect  for  differences,  and  the  value  of  diversity.  
Chapter  three  outlines  the  methodology  for  exploring  how  practices  employed  in  
a  2e  science  classroom  facilitated  the  satisfaction  or  frustration  of  students’  basic  
psychological  needs  for  autonomy,  competence,  and  relatedness.  The  study  sought  to  
determine  whether  there  were  any  relationships  among  needs  satisfaction,  engagement,  
and  achievement  outcomes.   
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CHAPTER  THREE   
Methodology  of  Research  
Introduction  
The  previous  chapter  used  literature  to  inform  my  research  question:  What  
practices  in  a  science  classroom  optimize  the  sense  of  fit  for  twice-exceptional  (2e)  
students?  Student  fit  was  defined  as  an  environment’s  ability  to  support  a  students’  basic  
psychological  needs  for  autonomy,  competence,  and  relatedness  (Baker  et  al.,  2003;  Deci  
and  Ryan,  2000;  Ryan  and  Deci,  2017).  I  discussed  how  self-determination  theory  (SDT)  
provides  a  framework  to  assess  how  classroom  practices  support  basic  psychological  
need  satisfaction.  Finally,  I  explored  the  characteristics  of  twice-exceptional  (2e)  students  
(students  who  both  exhibit  exceptional  abilities  and  learning  deficits)  and  practices  that  
facilitate  their  achievement.  
This  chapter  describes  this  study’s  mixed-methods  design.  First,  it  describes  the  
pragmatic  research  paradigm,  linking  the  research  question  to  the  methods  and  
instruments.  Then  I  describe  the  research  setting  and  participants.  Finally,  consideration  
is  given  to  the  data  analysis  process.  
Research  Paradigm  
To  determine  best  practices  for  working  with  2e  students,  I  used  a  pragmatic  
paradigm,  which  answers  research  questions  contextually  (Creswell  and  Creswell,  2018).  
In  line  with  critical  theory,  Brookfield  (2017)  argued  that  when  teachers  see  themselves  
as  their  students  see  them,  they  begin  to  understand  the  assumptions  embedded  in  their  
practices.  For  this  reason,  I  chose  to  conduct  a  self-study  of  my  practice.  To  
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quantitatively  analyze  my  practice,  I  collected  survey  data  on  student  engagement  and  
basic  psychological  needs  satisfaction  and  frustration.  Through  semi-structured  
interviews,  I  gained  further  insights  into  their  experiences  in  my  classroom.   
Setting  
This  study  occurred  at  Twice  Exceptional  Academy,  an  independent  not-for-profit  
school  specializing  in  2e  education  in  an  upper  midwest  metropolitan  area.  The  school  
was  located  in  one  wing  of  a  building  housing  other  educational  programs.  During  the  
2020-2021  school  year,  there  were  24  students  between  grades  4-12,  along  with  six  
teaching  faculty  and  two  onsite  administrators.  Class  sizes  varied  between  6-8  students.  
The  student  body  was  predominantly  male:  20  male  and  four  female  (based  on  student  
enrollment  data).  
I  taught  middle  school  Earth  Science  from  9:00-9:50  am,  high  school  biology  to  
grades  9-10  from  10:25-11:15  am,  and  high  school  electricity  and  magnetism  to  grades  
10-12  from  1:00-1:45  pm.  I  also  interacted  with  students  at  other  times  of  the  day,  
including  grades  9-10  morning  meeting  from  8:45-9:00  am,  high  school  math  from  11:25  
am-12:15  pm,  and  What  I  Need  (WIN)  time  from  9:50  am-10:25  am.  Fridays  were  on  a  
different  schedule,  with  morning  block  classes  and  enrichment  opportunities  in  the  
afternoon.  
Due  to  the  COVID-19  pandemic,  students  were  given  the  option  of  starting  the  
school  year  in  person  or  attending  their  classes  synchronously  from  home.  Students  
primarily  chose  the  former  option;  on  average,  approximately  3-4  students  utilized  the  
distance  learning  option  at  a  time.  Classrooms  had  to  be  zoned  off,  students  needed  to  be 
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socially  distanced  in  all  parts  of  the  school,  students  and  teachers  had  to  wear  masks,  
surfaces  had  to  be  sanitized  between  classes,  and  most  of  the  quiet  spaces  of  respite  had  
to  be  shut  down.   
From  November  16  (two  weeks  into  the  self-study  period)  through  the  end  of  the  
self-study  period  (January  31),  all  students  went  to  distance  learning  due  to  a  concerning  
rise  of  COVID-19  cases  in  our  area.  The  class  schedule  was  adjusted  so  that  Monday,  
Tuesday,  Thursday,  and  Friday  were  normal  school  days,  and  Wednesday  had  a  separate  
schedule.  Wednesday  mornings,  until  10:15,  were  devoted  to  teacher  prep  and  filling  out 
student  feedback  forms.  From  10:15-10:30,  students  attended  an  advisory  period,  with  the  
rest  of  the  morning  devoted  to  one-on-one  student  meetings  and  office  hours.  In  the  
afternoon,  students  participated  in  enrichment  activities  virtually.  
Participants  
I  selected  the  middle  school  and  the  grades  9-10  groups  for  this  study  since  
students  in  these  grades  have  been  shown  to  have  the  most  difficulties  with  school  fit  
(Coleman  et  al.,  2018;  Eccles  and  Midgley,  1989;  Eccles  and  Roeser,  2009).  Student  
participation  was  contingent  on  student  and  parent/guardian  consent.   
Of  the  13  student  participants,  eleven  were  male,  and  two  were  female  (based  on  
student  enrollment  data).  Seven  participants,  between  grades  4-8,  were  in  the  middle  
school  group.  The  median  number  of  years  they  had  been  enrolled  in  Twice  Exceptional  
Academy  was  two,  ranging  between  one  and  five.  Six  participants  were  in  the  grades  
9-10  group.  The  median  number  of  years  they  had  been  enrolled  was  three,  ranging  
between  one  and  five.  Twelve  participants  were  identified  as  having  attention  deficit 
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hyperactivity  disorder  (ADHD).  Eight  were  identified  as  having  anxiety.  Six  were  
identified  as  having  depression.  Two  were  identified  as  having  autism  spectrum  disorder  
(ASD).  One  participant  was  identified  as  having  dyslexia.  
Of  the  thirteen  participants,  four  students  were  selected  as  case  studies  to  be  
observed  throughout  the  self-study  period  and  interviewed  at  the  beginning  and  end.  
Cases  were  selected  to  represent  high,  medium,  and  low  scores  on  the  Basic  
Psychological  Need  Satisfaction  and  Frustration  Scale  for  Children  (BPNSFS-children)  
(Van  der  Kaap-Deeder  et  al.,  2015).  The  current  grade,  class  group,  gender,  grade  began  
at  Twice  Exceptional  Academy,  the  number  of  years  at  the  school,  and  disabilities  of  the  
four  cases  are  listed  in  Table  1.  
a Case  study  D.  was  identified  by  parents  as  male  but  self-identified  with  she/her  pronouns  at  
school.  
   
  
Table  1  
Case  Study  Students  




Group  Gender  Grade  began  
at  Twice  
Exceptional  
Academy  
Number  of  
school  years  




A.  9  HS  M  6  4  ADHD,  anxiety  (OCD)  
B.  7  MS  M  5  3  ADHD,  ASD  
C.  9  HS  M  5  5  ADHD,  depression 
D.  9  HS  M a  8  2  ADHD,  anxiety,  depression  
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Before  beginning  the  research,  I  obtained  permission  from  Twice  Exceptional  
Academy  and  Hamline  University’s  Human  Subject  Committee.  I  provided  each  family  
with  a  research  consent  form.  I  ensured  confidentiality  by  removing  names  from  forms  as  
soon  as  possible.  Furthermore,  I  was  sure  not  to  include  any  identifying  information  in  
the  research  report  
Research  Method  
This  study  employed  an  explanatory  sequential  mixed-methods  design  (Creswell  
and  Creswell,  2018),  in  which  the  quantitative  data  guided  further  qualitative  inquiry.  
This  study  was  broken  into  three  phases.  The  first  phase,  which  occurred  at  the  end  of  
October  2020,  consisted  of  pre-assessing  the  participants,  selecting  cases,  and  conducting  
semi-structured  interviews  with  the  cases.  The  pre-assessment  contained  two  inventories:  
Engagement  vs.  Disaffection  with  Learning:  Student-Report  (Skinner  et  al.,  2009)  and  the  
Basic  Psychological  Need  Satisfaction  and  Frustration  Scale  for  Children  
(BPNSFS-children)  (Van  der  Kaap-Deeder  et  al.  2015).  The  inventories  were  formatted  
into  a  Google  Form  that  automatically  aggregated  the  item  responses  into  a  Google  
Sheets  file.   
The  second  phase,  which  occurred  between  November  2,  2020  and  January  31,  
2021,  was  the  self-study  period.  This  phase  involved  collecting  field  notes  and  filling  out  
the  Engagement  vs.  Disaffection  with  Learning:  Teacher-Report  (Skinner  et  al.,  2009)  for  
each  participant.  I  paid  attention  to  two  types  of  classroom  practices.  The  first  was  
practices  related  to  classroom  organization  that  occurred  because  of  the  COVID-19  
pandemic.  The  second  was  practices  grounded  in  the  literature  on  twice-exceptionality,  
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SDT,  and  the  Next  Generation  Science  Standards  (NGSS)  to  support  students’  needs  for  
autonomy,  competence,  and  relatedness.   
The  third  phase,  beginning  on  February  1,  2021,  consisted  of  reassessing  study  
participants  with  the  Engagement  vs.  Disaffection  with  Learning:  Student-Report  and  
BPNSFS-children  and  conducting  follow-up  semi-structured  interviews  with  the  cases.  
The  three  phases  are  summarized  in  figure  4.  
Figure  4.  Phases  of  Research  Study  
Quantitative  Components  
In  phases  one  and  three,  I  used  the  BPSFS-Children  (Van  der  Kaap-Deeder  et  al.,  
   
  
  60  
2015 )  and  the  engagement  versus  disaffection  with  learning:  student-report  (Skinner  et  
al.,  2009).  In  phase  two,  I  used  the  engagement  versus  disaffection  with  learning:  
teacher-report  (Skinner  et  al.,  2009).  These  inventories  are  discussed  in  further  detail  
below.  
Basic  Needs  Satisfaction  and  Frustration  Scale.  T he  BPNSFS-Children  (Van  
der  Kaap-Deeder  et  al.,  2015 )  was  a  24-item  5-point  Likert-style  survey  ranging  from  1  
(completely  not  true)  to  5  (completely  true).  It  was  an  adaptation  of  the  Chen  et  al.  (2015)  
basic  psychological  needs  satisfaction  and  frustration  scale  to  be  used  with  children.  The  
24  items  yielded  six  subscores:  competence  satisfaction,  competence  frustration,  
autonomy  satisfaction,  autonomy  frustration,  relatedness  satisfaction,  and  relatedness  
frustration.  I  modified  the  opening  directions  of  the  survey  to  ensure  students  understood  
to  answer  in  line  with  their  feelings  about  the  school  environment,  whether  in-person  or  
in  a  distance  learning  environment.  This  inventory  can  be  found  in  Appendix  A.  
Engagement  Versus  Disaffection  with  Learning  Scales.  The  engagement  versus  
disaffection  with  learning:  student-report  and  engagement  versus  disaffection  with  
learning:  teacher-report  (Skinner  et  al.,  2009)  were  both  20-item  4-point  Likert-style  
surveys  ranging  from  1  (not  at  all  true)  to  4  (very  true)  intended  to  be  used  in  conjunction  
with  each  other.  Five  questions  comprised  four  subscores:  behavioral  engagement,  
emotional  engagement,  behavioral  disaffection,  and  emotional  disaffection.  Whereas  
behavioral  engagement  was  associated  with  such  factors  as  involvement  and  effort,  
emotional  engagement  was  associated  with  enthusiasm  and  interest.  Likewise,  behavioral  
disaffection  corresponded  with  such  factors  as  passivity  and  withdrawal,  and  emotional  
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disaffection  corresponded  with  boredom  and  anxiety.  The  student  inventory  can  be  found  
in  Appendix  B.  The  teacher  inventory  can  be  found  in  Appendix  C.  
Student  Grade  Charts.  Case  study  grade  charts  that  captured  the  number  of  class  
standards  met  throughout  the  self-study  period  were  used  to  determine  if  the  rate  of  
academic  achievement  related  to  needs  satisfaction/frustration  and  
engagement/disaffection.  
Qualitative  Components  
The  qualitative  components  of  this  study  were  the  field  notes  from  the  self-study  
in  phase  two  and  the  semi-structured  interviews  done  in  phases  one  and  three.  
Field  Notes.  During  the  self-study  period,  I  recorded  classroom  decisions  and  
student  observations  to  gain  insight  into  practices  that  could  enhance  or  frustrate  
engagement.  Consistent  with  Brookfield  (2017),  the  field  notes  sought  to  capture  how  
students  experienced  my  class  and  to  help  me  uncover  the  implicit  assumptions  that  
informed  my  practice.  Field  notes  were  taken  approximately  every  other  day.  Besides  my  
written  account,  they  included  parent  and  student  emails  and  chat  logs  from  electronic  
conversations.  
Semi-Structured  Interviews.  The  semi-structured  pre-interviews  and  
post-interviews  were  conducted  with  the  four  cases.  These  interviews  gave  me  further  
insight  into  the  Engagement  vs.  Disaffection  with  Learning:  Student-Report  (Skinner  et  
al.,  2009)  and  the  BPNSFS-children  (Van  der  Kaap-Deeder  et  al.,  2015)  subscores.  
Additionally,  five  questions  from  the  Teacher  As  a  Social  Context  Questionnaire  
(TASCQ)  (Belmont,  Skinner,  Wellborn,  and  Connell,  1992)  and  three  questions  from  the  
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Need  Satisfaction  Scale  (La  Guardia,  Ryan,  Couchman,  and  Deci,  2000)  were  adapted  for  
the  interviews.  During  the  interviews,  I  asked  additional  clarifying  questions  and  
transcribed  student  responses.  The  semi-structured  interview  questions  can  be  found  in  
Appendix  D.   
Data  Analysis  Methods  
Quantitative  Analysis  
I  tabulated  each  of  the  six  subscores  of  the  BPNSFS-Children  (Van  der  
Kaap-Deeder  et  al.,  2015 )  by  adding  the  four  corresponding  response  scores  (1-5).  The  
subscores  ranged  between  4-20  (4  indicated  very  low  satisfaction  or  frustration  and  20  
indicating  very  high  satisfaction  or  frustration).  To  tabulate  the  student  and  teacher  
engagement  versus  disaffection  with  learning  inventories,  I  determined  each  of  the  four  
subscores  by  averaging  the  five  corresponding  response  scores  (1-4).  The  subscores  
ranged  between  1-4  (1  indicated  very  low  disaffection  or  engagement  and  4  indicating  
very  high  disaffection  or  engagement) .  
The  subscores  were  input  to  the  Vernier  Graphical  Analysis  software  program,  
which  calculated  the  descriptive  statistics  (mean  and  standard  deviation).  Additionally,  I  
performed  linear  regressions  among  the  subscores  with  this  program.  These  analyses  
were  used  to  find  the  strengths  of  the  relationships  among  basic  psychological  need  
satisfaction/frustration  and  engagement/disaffection.  Furthermore,  linear  regression  
allowed  me  to  find  the  strength  of  the  relationships  among  pre-assessment  and  
post-assessment  subscores.   
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Qualitative  Analysis  
The  initial  semi-structured  interview  transcripts  were  analyzed  to  guide  practices  
to  put  into  place  during  the  self-study  period.  Field  notes  were  reviewed  and  analyzed  
multiple  times  throughout  the  self-study  period  to  determine  where  modifications  to  
classroom  practices  were  warranted.  Post-interviews  were  analyzed  to  confirm  how  the  
practices  employed  impacted  students’  levels  of  engagement  or  disaffection  and  need  
satisfaction  or  frustration.  
Summary  
This  study  used  a  mixed-methods  design  to  determine  practices  that  optimized  fit  
in  a  2e  classroom  between  November  2020  and  January  2021.  In  line  with  the  self-system  
model,  this  study  was  designed  to  determine  the  relationships  among  practices,  basic  
psychological  need  satisfaction,  engagement,  and  achievement  outcomes  (Connell  and  
Wellborn,  1991;  Skinner  et  al.,  2008).  I  quantitatively  measured  students’  basic  
psychological  needs  satisfaction  and  frustration  with  the  BPNSFS-children  ( Van  der  
Kaap-Deeder  et  al.,  2015) .  I  measured  student  engagement  using  the  engagement  versus  
disaffection  with  learning:  student  report  (Skinner  et  al.,  2009).  I  conducted  both  surveys  
at  the  beginning  and  end  of  the  intervention  period.  The  survey  subscores  were  tabulated  
and  correlated  with  one  another  using  Vernier  Graphical  Analysis  software.   
I  selected  four  case-study  students  who  represented  the  range  of  subscores  on  the  
BPNSFS-children.  During  the  self-study  period,  I  implemented  theoretically  grounded  
practices  designed  to  optimize  the  satisfaction  of  students’  basic  psychological  needs  in  
my  classroom.  I  recorded  my  classroom  decisions  and  student  observations  in  my  field  
   
  
  64  
notes.  Semi-structured  interviews  were  conducted  at  the  beginning  and  end  of  the  
self-study  period  with  the  cases.  I  also  completed  the  engagement  versus  disaffection  
with  learning:  teacher  report  (Skinner  et  al.,  2009)  for  each  student  during  the  self-study  
period.  
Chapter  four  details  the  practices  I  employed  during  the  self-study  period,  how  
my  cases  responded  to  the  practices,  and  how  the  practices  affected  basic  psychological  
need  satisfaction  and  engagement.  Additionally,  I  overview  general  trends  found  in  the  
data.   
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CHAPTER  FOUR   
Results  
Introduction  
What  practices  in  a  science  classroom  optimize  the  sense  of  fit  for 
twice-exceptional  (2e)  students?  
Thirteen  twice-exceptional  (2e)  students  in  grades  4-10  participated  in  this  
mixed-methods  study  to  determine  how  practices  employed  in  my  classroom  affected  
basic  need  satisfaction,  engagement,  and  achievement  outcomes.  Basic  psychological  
needs  satisfaction  and  frustration  were  assessed  using  the  Basic  Psychological  Need  
Satisfaction  and  Frustration  Scale  for  Children  (BPNSFS-children)  (Van  der  
Kaap-Deeder  et  al.  2015).  Engagement  and  disaffection  were  measured  with  the  
engagement  versus  disaffection  with  learning  student  and  teacher  inventories  (Skinner  et  
al.,  2009).  Four  students  representing  the  range  of  scores  on  the  BPNSF-children  were  
selected  as  case  studies  to  be  observed  during  a  self-study  period.  The  cases  were  
interviewed  before  and  after  a  self-study  period.  The  case-study  interviews  and  student  
observations  informed  the  practices  that  I  would  implement  during  the  self-study  period.   
This  chapter  begins  by  introducing  the  cases.  Then,  I  discuss  two  types  of  
classroom  practices  employed  during  the  self-study  period:  those  related  to  COVID-19  
prevention  and  those  implemented  in  response  to  student  observations  and  feedback.  
Then,  this  chapter  discusses  the  impact  of  these  practices  on  the  cases.  The  chapter  
concludes  by  discussing  the  impact  of  these  practices  on  the  sample  and  general  trends  in  
the  data.   
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This  study  was  initially  intended  to  analyze  the  effect  of  classroom  practices  on  
basic  psychological  needs  satisfaction,  engagement,  and  achievement  within  a  2e  
educational  setting  between  November  2020  and  January  2021.  However,  the  transition  
to  full-time  distance  learning  on  November  16  due  to  the  COVID-19  pandemic  
introduced  an  additional  variable.  
Case  Studies   
The  current  grade,  group  (high  school  or  middle  school),  gender,  grade  began  at  
Twice  Exceptional  Academy,  number  of  years  at  Twice  Exceptional  Academy,  and  
disabilities  are  listed  in  Table  1  (located  in  the  participants  section  of  the  previous  
chapter).  The  cases’  pre-assessment  subscores  from  the  BPNSFS-children  (Van  der  
Kaap-Deeder  et  al.,  2015 )  and  the  engagement  versus  disaffection  with  learning:  
student-report  (Skinner  et  al.,  2009)  are  included  in  Table  2.  The  six  subscores  of  the  
BPNSFS-Children  (a utonomy  satisfaction,  autonomy  frustration,  competence  
satisfaction,  competence  frustration,  relatedness  satisfaction,  and  relatedness  frustration)  
ranged  between  4-20.  A  subscore  of  4  indicated  very  low  satisfaction  or  frustration,  while  
20  indicated  very  high  satisfaction  or  frustration.  Similarly,  the  responses  of  the  items  
corresponding  to  each  of  the  four  subscores  of  the  engagement  versus  disaffection  with  
learning:  student-report  ( emotional  engagement,  emotional  disaffection,  behavioral  
engagement,  and  behavioral  disaffection)  ranged  between  1-4.  A  subscore  of  1  indicated  
very  low  disaffection  or  engagement,  while  4  indicated  very  high  disaffection  or  
engagement .  The  case  studies  represented  the  range  of  participants’  scores  on  the  
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BPNSFS-children  (see  Table  3  for  sample  means  and  standard  deviations  of  







   
  
Table  2  




S a  
Aut- 







S a  
Com- 
F a  
Emo- 
E b  
Emo- 
D b  
Beh- 
E b  
Beh-D b
A.  19  11  19  4  18  4  2.6  1.6  2.6  2.4  
B.  15  7  16  8  18  8  3.4  1.0  3.4  2.4  
C.  15  14  13  6  15  4  2.4  2.2  2.4  2.2  
D.  11  19  12  14  7  19  1.8  3.6  3.4  2.6  
  a Autonomy  satisfaction,  autonomy  frustration,  relatedness  satisfaction,  relatedness  
frustration,  competence  satisfaction,  and  competence  frustration  subscores  were  
tabulated  from  responses  on  the  BPNSFS-children  (Van  der  Kaap-Deeder  et  al.,  
2015 ).  b Emotional  engagement,  emotional  disaffection,  behavioral  engagement,  and  
behavioral  disaffection  subscores  were  tabulated  from  responses  on  the  engagement  
versus  disaffection  with  learning:  student-report  (Skinner  et  al.,  2009).  
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A.  was  a  ninth-grader  who  has  been  at  Twice-Exceptional  Academy  since  6th  
grade.  He  was  identified  as  having  attention  deficit  hyperactivity  disorder  (ADHD)  and  
obsessive-compulsive  disorder  (OCD).  He  had  the  highest  pre-assessment  needs  
satisfaction  subscores  among  the  13  participants;  his  subscores  for  autonomy  satisfaction,  
relatedness  satisfaction,  and  competence  satisfaction  were  19,  19,  and  18,  respectively.  
While  competence  and  relatedness  frustration  subscores  were  low  (4),  his  autonomy  
   
  
Table  3  
Pre-Assessment  Subscore  Descriptive  Statistics:  Mean  ( x̅)  and  Standard  Deviation  (SD)  
  Aut -S a  
Aut 
-F a  
Rel 
-S a  
  
Rel 
-F a  
Co 
m- 
S a  
Co 
m- 













x̅  12.7  12.8  13.8  8.4  12.2  12.8  2.4  2.4  2.8  2.2  
S 
D   3.1  3.3  3.1  3.1  4.2  5.5  0.6  0.8  0.6  0.5  
  a Student  pre-assessment  autonomy  satisfaction,  autonomy  frustration,  relatedness  
satisfaction,  relatedness  frustration,  competence  satisfaction,  and  competence  
frustration  subscores  were  tabulated  from  responses  on  the  BPNSFS-children  (Van  
der  Kaap-Deeder  et  al.,  2015 ).  b Student  pre-assessment  emotional  engagement,  
emotional  disaffection,  behavioral  engagement,  and  behavioral  disaffection  subscores  
were  tabulated  from  responses  on  the  engagement  versus  disaffection  with  learning:  
student-report  (Skinner  et  al.,  2009).  
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frustration  score  was  higher  (11).  I  was  interested  in  what  may  account  for  that  
discrepancy.  As  his  engagement  subscores  were  closer  to  the  mean,  I  was  also  interested  
in  what  may  have  led  him  to  have  high  needs  satisfaction  but  only  moderate  engagement.  
In  his  initial  semi-structured  interview,  A.  told  me  that  he  finds  schoolwork  easy  and  feels  
like  he  gets  along  with  his  classmates  well.  However,  other  than  What  I  Need  (WIN)  time  
when  he  worked  in  the  tinker  lab,  he  felt  he  had  limited  choice  over  his  activities.  
As  discussed  in  the  literature  review,  SDT  posited  that  people  primarily  have  one  
of  three  general  causality  orientations  (individual  differences  that  influence  one’s  
autonomy  across  situations).  Those  are  autonomous,  controlled,  or  impersonal  (Ryan  and  
Deci,  2017).  Corresponding  with  A.’s  propensity  for  autonomous  action,  I  postulated  that  
A.  had  an  autonomous  orientation.  
B.  was  a  7th  grader  who  had  been  a  student  at  Twice  Exceptional  academy  since  
5th  grade.  He  was  identified  as  having  autism  spectrum  disorder  (ASD)  and  ADHD.  I  
selected  him  as  a  case  representing  needs  satisfaction  subscores  closer  to  the  mean.  While  
his  competence  satisfaction  score  was  the  same  as  A.  (18),  his  autonomy  and  relatedness  
satisfaction  subscores  were  four  and  three  points  lower,  respectively.  Despite  lower  needs  
satisfaction,  B.  had  the  highest  emotional  and  behavioral  engagement  subscores  in  the  
sample.  In  his  semi-structured  interview,  I  learned  that  his  engagement  in  school  is  
related  to  his  need  to  please  his  teachers.  He  said  that  he  is  highly  motivated  by  praise.  
Furthermore,  I  learned  that  he  was  motivated  to  be  ahead  of  or  outperform  his  peers.  He  
said  that  he  particularly  enjoyed  math  because  he  was  ahead  of  his  classmates.  I  
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postulated  that  if  his  competence  satisfaction  dropped,  his  engagement  scores  would  
likely  drop  too.  
C.  was  a  9th  grader  who  has  been  at  Twice  Exceptional  Academy  since  5th  grade.  
He  was  identified  as  having  ADHD  and  depression.  Like  B.,  he  was  selected  as  a  case  
because  his  basic  need  satisfaction  subscores  were  closer  to  the  mean.  Of  interest  was  his  
high  level  of  autonomy  frustration.  In  his  semi-structured  interview,  it  became  apparent  
that  he  viewed  school  the  same  way  as  doing  chores.  He  said,  “ I  don't  like  doing  them,  
and  I  do  them  well.  I  don't  try  as  hard  as  I  could,  but  I  do  it  well.”  These  sentiments  
suggested  he  was  extrinsically  motivated  and  held  identified  regulations.  In  other  words,  
while  he  has  accepted  the  value  of  school,  there  has  been  a  lack  of  integration  of  school  
work  into  other  aspects  of  his  self  (Ryan  and  Deci,  2017).   
C.  demonstrated  high  confidence  in  his  abilities.  He  said  that  he  works  only  as  
hard  as  necessary  to  get  good  grades,  stating  that  he  could  probably  turn  in  even  better  
work  by  putting  in  more  effort.  However,  since  his  work  is  good  enough  to  meet  the  
standards,  he  does  not  feel  compelled  to  do  that.  He  said  that  he  would  never  do  extra  
credit  unless  falling  behind.  C.’s  attitudes  about  his  schoolwork  were  indicative  of  
external  motivations  that  he  had  only  partially  internalized  (Ryan  and  Deci,  2017).  When  
asked  why  he  had  such  a  high  level  of  self-confidence,  he  said,  “Look  at  my  grades.”  C.  
told  me,  “I  have  the  confidence  to  overcome  any  challenge,  even  if  I  do  not  feel  like  
doing  so  at  that  moment.”  Whereas  Lovecky  (2018)  cited  low  self-esteem  as  a  common  
concern  for  gifted  children  with  ADHD,  this  was  not  a  problem  for  C.  He  said,  “I  have  a  
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big  ego  because  I  can  support  it  with  physical  facts.  I  believe  highly  in  my  skills,  and  I  
get  good  results.”   
Consistent  with  B.'s  need  for  praise  and  C.’s  motivation  to  earn  top  grades  with  
the  least  effort,  I  postulated  that  both  B.and  C.  had  a  controlled  orientation.  Those  with  a  
controlled  orientation  are  most  likely  to  engage  when  external  controls  are  applied  (Ryan  
and  Deci,  2017).  Their  levels  of  achievement  are  of  paramount  importance.  When  
external  controls  are  removed,  it  has  been  shown  that  those  with  a  controlled  orientation  
tend  to  have  difficulty  self-regulating  (Soenens  et  al.,  2005).  In  both  cases,  I  postulated  
that  competence  support,  particularly  pertaining  to  how  I  delivered  feedback,  would  be  an  
important  factor  in  engagement.  
D.,  a  9th  grader  who  has  been  at  Twice  Exceptional  Academy  since  8th  grade,  
was  identified  as  having  ADHD,  anxiety,  and  depression.  She  was  selected  as  a  case  
because  of  her  needs  satisfaction  subscores  below  the  mean.  She  had  a  high  behavioral  
engagement  score  (3.4)  despite  a  low  emotional  engagement  score  (1.8)  and  a  high  
emotional  disaffection  score  (3.6).  This  discrepancy  seemed  to  be  captured  in  her  high  
autonomy  frustration  score  (19).  In  her  semi-structured  interview,  I  learned  that  her  
emotional  disaffection  seemed  to  stem  from  competence  frustration  (19).  She  stated  that  
she  did  not  like  science  or  history  because  they  are  difficult.  She  was  unable  to  articulate  
what  she  found  hard  about  those  classes,  however.  
Consistent  with  her  high  emotional  disaffection,  I  postulated  that  D.  had  an  
impersonal  causality  orientation  at  school.  As  discussed  in  the  literature  review,  t his  
orientation  has  been  related  to  social  anxiety,  public  self-consciousness,  depression,  and  
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lower  self-esteem  and  tended  to  facilitate  a  lack  of  need  satisfaction  (Ryan  and  Deci,  
2017).  Students  with  the  impersonal  orientation  have  tended  to  possess  an  external  locus  
of  control,  believing,  in  the  words  of  De  Charms  (1968),  that  they  are  a  pawn  and  not  an  
agent.  Therefore,  I  postulated  competence  and  autonomy  support  would  be  necessary  for  
D.  to  emotionally  engage.  The  provision  of  structure  in  activities  and  the  delivery  of  
informational  feedback  could  foster  emotional  engagement.  
Classroom  Practices  
During  the  self-study  period,  I  employed  practices  influenced  by  COVID-19  
mitigation  and  basic  psychological  needs  support.  The  latter  were  grounded  in  literature  
and  based  on  student  observations  and  interviews.  In  this  section,  I  overview  both  types  
of  practices  that  I  implemented.  
COVID-19  Mitigation  Practices.   
In-Person  Learning.  The  COVID-19  mitigation  strategies  consisted  of  social  
distancing  (keeping  students  at  least  six  feet  apart),  zoning  the  classroom  (see  figure  5),  
wearing  masks,  and  sanitizing  all  surfaces  after  usage.  These  mitigation  strategies  
resulted  in  a  more  individualistic  classroom.  Activities  had  to  be  done  either  as  
demonstrations  or  by  students  individually.  Based  on  the  semi-structured  interviews  and  
congruent  with  Li  and  Adamson  (1992),  who  suggested  that  gifted  students  often  
preferred  individualistic  to  cooperative  classrooms,  many  students  found  these  
individualistic  workspaces  preferable.  To  limit  the  number  of  materials  I  exchanged  with  
students,  I  set  up  most  assignments  electronically.  Twice  Exceptional  Academy  set  up  Go  
Guardian  software  to  monitor  students’  online  activities,  which  allowed  me  to  open  and  
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close  tabs,  chat  with  students,  and  lock  student  devices.  As  discussed  in  the  literature  
review,  SDT  suggested  that  surveillance  often  has  had  the  effect  of  frustrating  autonomy  
and  intrinsic  motivation  (Ryan  and  Deci,  2017).  To  mitigate  these  demotivating  effects,  I  
informed  students  that  I  monitored  their  activity  to  support,  not  punish,  them.  
  
Figure  5.  Image  of  Classroom  Zones  Due  to  COVID-19  Precautions.   
Distance  Learning.  Due  to  increased  COVID-19  case  numbers  in  the  county  and  
state,  Twice  Exceptional  academy  transitioned  to  all  online  classes  on  November  16  and  
remained  in  this  modality  through  the  end  of  the  self-study  period  (January  31,  2021).  
Classes  met  over  Google  Meets.  In  spring  2020,  when  the  school  shifted  to  this  learning  
mode  at  the  outset  of  the  pandemic,  teachers  found  their  inability  to  monitor  students’  
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engagement  challenging.  We  hoped  that  by  utilizing  Go  Guardian,  which  could  monitor  
remotely,  we  could  help  students  focus  and  engage.   
I  did  not  require  students  to  keep  their  cameras  turned  on  during  class  since  many  
felt  self-conscious  about  showing  themselves  or  their  home  environments.  In  one  case,  a  
parent  emailed  stating  that  their  adolescent  would  not  be  turning  on  their  camera  during  
class  since  he  refused  to  put  on  clothes  that  day.  Additionally,  students  seemed  more  
expressive  when  their  cameras  were  off.  I  have  heard  it  said  that  if  we  force  students  to  
have  cameras  on,  we  can  better  monitor  engagement.  However,  I  could  easily  see  who  
was  engaging  or  not  based  on  chat  and  verbal  responsiveness  when  called  upon.  
On  each  of  the  eight  full  weeks  of  distance  learning,  time  was  set  aside  on  
Wednesday  mornings  for  one-on-one  connections  during  office  hours.  Office  hour  
appointments  were  15-minutes  long,  and  students  were  informed  of  them  during  their  
advisory  period.  I  found  something  unique  about  one-on-one  appointments  that  is  hard  to 
replicate  during  class  time.  First,  my  full  attention  was  on  the  student,  so  I  could  actively  
listen.  Second,  students  did  not  have  to  worry  about  peers  listening  in  on  the  
conversation.  Therefore,  I  would  see  a  more  authentic  version  of  themselves.  
I  prioritized  students  requiring  additional  support  and  those  I  had  less  time  to  
connect  with  during  class  for  office  hours  appointments.  A  frequency  distribution  of  
study  participants’  number  of  appointments  between  zero  and  eight  is  found  in  Table  4.  
In  terms  of  the  cases,  A  had  four,  B  had  four,  C  had  one,  and  D  had  six.  
I  correlated  the  number  of  office  hour  appointments  with  student  and  teacher  
engagement  and  disaffection  ratings  and  basic  psychological  need  satisfaction  and  
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frustration  ratings.  I  found  correlations  with  the  teacher  behavioral  engagement  ratings  
(r=-0.51),  teacher  emotional  disaffection  ratings  (r=0.46),  teacher  behavioral  disaffection  
ratings  (r=0.44),  student  behavioral  disaffection  pre-assessment  ratings  (r=0.39),  student  
relatedness  frustration  pre-assessment  ratings(r=0.37),  and  autonomy  frustration  
pre-assessment  ratings(r=0.32).  I  also  correlated  the  frequency  of  office  hour  visits  with  
the  changes  (pre-assessment  subscores  minus  post-assessment  subscores)  in  engagement  
or  disaffection  ratings  and  needs  satisfaction  or  frustration  ratings.  I  found  a  positive  
correlation  with  the  change  in  behavioral  engagement  ratings  (r=0.44).  In  this  manner,  it  
is  evident  that  my  office  hour  appointments  served  to  engage  disaffected  students.  For  
this  reason,  office  hours,  or  a  comparable  practice,  should  remain  in  place  even  when  
students  return  to  in-person  instruction.  
Practices  in  Response  to  Student  Needs  
   
  
Table  4  
Frequency  Distribution  of  Office  Hour  
Appointments  
Number  of  
appointments   
Number  of  students  
0  2  
1  2  
2  2  
3  2  
4  3  
5  0  
6  1  
7  1  
8  0  
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Another  set  of  practices  was  grounded  in  2e  and  SDT  literature  and  the  Next  
Generation  Science  Standards  (NGSS).  This  section  discusses  six  practices  implemented  
during  the  self-study  period  (see  table  5).  They  fell  into  three  categories:  building  a  
scientific  community,  enhancing  structure,  and  provision  of  choice.  These  categories  
correspond  to  relatedness  support,  competence  support,  and  autonomy  support  in  SDT  
(Deci  and  Ryan,  2000;  Ryan  and  Deci,  2017).  Classroom  activities  are  grouped  by  
practice,  which  does  not  necessarily  reflect  the  class  sequence.  
   
  
Table  5  
Classroom  Practices   
Practice  Category/  basic  
psychological  need  
supported  
Practice  Benefits  New  Challenges  
Building  a  Scientific  
Community/  Relatedness  
support  
Reflecting  on  
instruction  with  
students  
Gaining  insight  into  
factors  that  could  better  
meet  student  needs  
Sometimes  students  are  not  
able  to  fully  articulate  what  
the  real  challenge  is.  
Working  on  
assignments  as  a  class  
with  the  teacher  as  
team  leader  
Facilitating  student  
thinking  and  
problem-solving  
It  is  easier  for  students  to  
follow  along  without  
actively  learning  and  has  a  
high  level  of  teacher  
control.  
Enhancing  structure/ 
Competence  Support  
Providing  
informational  
feedback  to  students  
that  communicates  
high  expectations  and  
a  belief  in  their  
abilities  
Guiding  students  in  how  
to  proceed  towards  
meeting  standards  
Ego  implications  and  
feedback  can  be  perceived  
as  controlling  in  nature  
Structured  
inquiry-based  tasks  
Supporting  engagement  
for  less  autonomous  
learners  and  helping  
students  understand  
expectations.  
Allowing  students  to  have  
autonomy  in  activities,  
ensuring  appropriate  
challenge  
Phenomenon  based  
instruction  
Centering  conversation  
on  relatable  topics  
May  not  drive  content  in  
the  intended  direction.  
Provision  of  Choice/  
Autonomy-Support  
Provisioning  student  
choice  in  assignments Autonomy-supportive  
Teacher  time  to  creating  
equally  acceptable  options   
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Building  a  Scientific  Community.  I  have  employed  an  inquiry-based  teaching  
philosophy  in  my  classroom  consistent  with  the  Next  Generation  Science  Standards  
(NGSS).  Much  of  my  curriculum  has  come  from  the  American  Modeling  Teachers  
Association  (AMTA),  which  describes  modeling  instruction  as:  
Modeling  Instruction  is  a  pedagogy  that  uses  student-driven  authentic  laboratory  
investigations  to  help  students  construct,  refine,  and  apply  the  fundamental  
conceptual  models  that  form  the  content  core  of  the  sciences;  represent  these  
models  in  multiple  ways;  and  share  their  understanding  with  their  fellow  students  
to  promote  deeper  understanding  (AMTA,  n.d,  p.  5).  
Classroom  community  is  an  essential  part  of  the  modeling  philosophy  (AMTA,  
n.d.)  and  necessary  for  satisfying  relatedness  needs  (Deci  and  Ryan,  2000;  Ryan  and  
Deci,  2017).  Two  community-supportive  practices  that  I  employed  during  the  self-study  
period  were  reflecting  upon  instruction  with  students  and  my  serving  as  the  team  leader,  
instead  of  the  instructor,  on  some  assignments.  
Reflecting  on  Instruction  with  Students.  I  am  transparent  about  my  rationale  for  
classroom  tasks  and  frequently  seek  student  feedback  about  their  experiences.  As  
Brookfield  (2017)  stated  regarding  the  need  for  critical  reflection,   
Of  all  the  pedagogic  tasks  teachers  face,  getting  inside  students’  heads  is  one  of  
the  trickiest.  It’s  also  one  of  the  most  crucial.  When  we  start  to  see  our  classrooms  
and  our  teaching  through  students’  eyes  we  become  aware  of  the  complex  and  
sometimes  contradictory  perceptions  students  have  of  the  same  event.  If  we  know  
something  about  the  range  of  symbolic  meanings  our  actions  have  for  students,  
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we’re  better  able  to  judge  how  to  behave  in  a  way  that  has  the  effects  we’re  
seeking  (p.  97).  
At  the  beginning  of  the  self-study  period  in  November,  the  high  school  biology  
students  did  an  organism  card  sorting  exercise.  The  purpose  of  this  activity  was  for  
students  to  understand  that  the  classification  of  life  is  done  based  on  common  
characteristics.  Out  of  seven  students  in  the  class,  two  completed  the  task,  two  partially  
completed  it,  and  three  did  not  attempt  it.  
In  general,  students  reacted  negatively  to  this  task.  For  example,  one  student,  who  
did  not  engage,  said  that  we  just  should  have  done  the  card-sort  together,  which  we  may  
have  done  in  past  years  to  accommodate  more  struggling  learners,  but  COVID  guidelines  
necessitated  each  student  to  work  with  their  own  set  of  cards.  I  told  the  student  that  
nothing  prevented  him  from  talking  to  classmates  while  doing  the  activity.  However,  he  
said  that  was  not  the  same  as  doing  it  together  with  me  leading.  Another  student  asked,  
“Why  can’t  we  do  worksheets  like  other  classes?  Why  do  we  have  to  do  these  little  
projects.”  This  critique  was  consistent  with  2e  students’  tendencies  for  perfectionism  
(Amend,  2018;  Sabino  and  Weibe,  2018).  
  C.  performed  the  task  consistent  with  expectations  despite  feeling  that  the  
activity  was  rather  cumbersome,  feeling  like  it  was  too  similar  to  something  he  did  in  
middle  school.  This  reflection  was  consistent  with  what  Winebrenner  (2018)  identified  as  
a  common  problem  that  2e  students  face:  grade-level  standards  may  not  provide  an  
adequate  challenge.  D.  did  not  engage  in  the  activity  at  all.  Only  A.  seemed  to  enjoy  
doing  the  task.  This  feedback  led  me  to  wonder  how  I  might  incorporate  more  structure  
   
  
  79  
for  those  who  needed  it  and  incorporate  more  advanced  concepts  for  those  ready  for  a  
greater  challenge.  
Two  weeks  into  the  self-study  period,  I  met  with  a  high  school  student  with  
inconsistent  attendance  during  office  hours.  She  explained  that  she  felt  like  we  moved  
randomly  from  one  topic  to  another.  2e  students  often  are  holistic  thinkers  (Winebrenner,  
2018),  and  I  wondered  if  I  needed  to  make  the  bigger  picture  more  apparent.  I  told  her  I  
would  create  a  map  that  showed  how  all  activities  and  assignments  we  had  done  in  the  
classification  unit  fit  together.  Also,  moving  forward,  I  said  that  I  would  more  
intentionally  emphasize  the  big  picture.  She  said  that  she  would  appreciate  this.  The  next  
day  I  showed  this  map  to  my  students.  To  my  surprise,  students  did  not  find  it  very  
helpful—not  even  the  student  I  talked  with  the  previous  day.  Students  wondered  what  to  
do  with  it,  and  a  couple  asked  if  it  was  an  assignment  which,  of  course,  it  was  not.  Based  
on  later  conversations  with  the  school  director,  it  turned  out  that  the  concern  about  course  
structure  was  more  about  the  level  of  structure  embedded  in  assignments  themselves.  She  
preferred  more  of  a  workbook  style  of  learning  rather  than  inquiry-based  open-ended  
assignments.  Accordingly,  one  challenge  of  incorporating  student  feedback  into  my  
practice  was  students  not  always  being  able  to  articulate  their  needs  and  having  learning  
preferences  not  always  aligned  with  course  goals.  
Teacher  as  Team  Leader.  A  second  practice  I  used  to  foster  the  scientific  
community  was  serving  as  a  team  leader  instead  of  an  instructor  when  doing  a  Process  
Oriented  Guided  Inquiry  Learning  (POGIL)  activity  on  osmosis  with  the  high  school  
group .  POGIL  activities  were  designed  to  construct  understanding  through  inquiry  with  
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self-managed  teams  (POGIL,  2019).  All  information  students  needed  was,  by  design,  
embedded  into  the  activity;  no  additional  information  was  needed.  In  this  manner,  
students  provided  explanations  and  evidence  to  each  other.  I  cold-called  students  in  my  
team  leader  role,  frequently  reminding  them  that  all  the  information  we  needed  was  on  
the  page  to  rebut  cries  of,  “You  never  taught  us  this.”   
D.  struggled  to  focus  and  did  not  fill  in  the  assignment  on  any  of  the  three  days  
we  worked  on  it.  I  asked  her  to  complete  the  activity  outside  of  class  time.  Even  after  
asking  her  to  go  back  to  it  three  times  and  checking  for  questions,  she  filled  in  only  a  
small  fraction  of  it.  When  I  showed  her  that  it  was  not  complete,  she  insisted  that  the  
document  did  not  save.  Subsequently,  she  left  the  follow-up  assessment  blank.  Her  lack  
of  engagement  in  this  activity  seemed  to  facilitate  a  lack  of  competency.  I  asked  her  for  
feedback  on  what  I  could  have  done  to  support  her  better,  and  she  said  she  did  not  know.  
A.’s  attention  was  scattered  while  doing  the  activity.  However,  he  went  back  and  
completed  it  independently.  On  a  follow-up  assessment  that  asked  why  it  is  possible  to  
die  from  drinking  too  much  water,  he  wrote  the  following,  showing  he  understood  how  
osmosis  causes  water  to  move  along  the  concentration  gradient.  
Since  the  water  that  you  drinked  [sic]  is  less  concentrated  than  the  fluid  inside  
your  brain  cells  to  create  a  [sic]  isotonic  solution.  
C.  was  highly  attentive  but  complained  that  the  assignment  asked  about  
information  that  was  clearly  visible  on  the  page.  Although  the  activity  may  not  have  been  
autonomy-supportive  for  C.,  it  appeared  to  be  competence-supportive.  In  the  follow-up  
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assessment,  he  wrote  the  following,  showing  he  understood  the  mechanisms  embedded  in  
osmosis  and  its  effects  at  a  cellular  level.   
Because  nature  wants  to  be  equal,  by  osmosis,  the  water  will  go  through  the  cell  
membrane  and  into  the  cell  which  could  cause  it  to  explode  and  result  in  death.  
The  teacher  as  team  leader  strategy  supported  competence  for  most,  including  A.  and  C.  
However,  engaging  D.  was  still  proving  to  be  elusive.   
  Enhanced  Structure.  The  second  set  of  practices  that  I  employed  were  intended  
to  be  competence-supportive  by  affording  enhanced  structure.  These  practices  consisted  
of  providing  informational  feedback,  embedding  more  structure  into  assignments,  and  
using  phenomena-based  inquiry.  
Informational  Feedback.  Consistent  with  the  developmental  nature  of  learning  
(NRC,  2012),  I  provided  students  with  verbal  and  written  feedback.  As  Winebrenner  
(2018)  suggested,  feedback  was  intended  to  move  students  to  the  next  level  of  mastery.  
Congruent  with  the  Yeager  et  al.  (2014)  wise  feedback  model,  I  tried  to  balance  
informative  feedback  with  statements  about  my  belief  in  students’  abilities.  
For  B.  in  the  middle  school  group,  feedback  yielded  positive  results.  In  early 
November,  students  used  a  physical  model  of  the  Earth  and  Sun  to  determine  the  Earth’s  
direction  of  rotation.  B.  initially  wrote:  
Claim:  counterclockwise  
Evidence:  every  day  we  see  the  earth  go  counterclockwise  
Reasoning:  because  science  
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I  commented,  “Every  day  you  have  personally  watched  the  Earth  move  
counterclockwise?”  B.  resubmitted  the  assignment  and  wrote:  
Claim:  counterclockwise  
Evidence:  Every  day  we  see  the  sun  move  across  the  sky  from  east  to  west  that  
[sic]  means  it  goes  counterclockwise  because  if  it  goes  from  east  to  west  if  you  
change  perspective  then  you  can  tell.  
Reasoning:  Because  if  sun  rises  in  the  east  and  sets  in  the  west  if  you  can  change  
your  perspective  you  well  know  it  rotates  counterclockwise  
In  my  feedback  to  this  resubmission,  I  asked  B.  to  incorporate  evidence  from  the  
physical  model  into  his  reasoning.  Although  he  made  no  further  submissions  of  this  
assignment,  he  showed  progress  in  a  subsequent  online  moon  model  simulation  
assignment  a  few  weeks  later.  The  assignment  asked  students  to  collect  data  on  the  
positions  of  the  Sun,  Moon,  and  the  Earth  and  phases  of  the  Moon.  Students  formulated  
conclusions  about  what  caused  moon  cycles.  B.  wrote:  
Claim:  The  sun  and  the  moons  [sic]  orbit  around  the  earth  causes  moon  phases  
Evidence:  The  sun  always  shines  on  half  of  the  moon  but  if  you  look  at  the  moon  
in  the  sky  its  fullness  varies  depending  on  where  you  are  
Reasoning:  That  because  of  previously  stated  facts  that  the  moon  phases  depend  
on  where  you  are  and  where  the  moon  is.  
B.’s  claim  was  correct.  He  was  also  correct  that  in  the  simulation,  the  moon’s  “fullness”  
changed.  His  reasoning  showed  an  attempt  to  tie  his  claim  to  evidence.  However,  B.  
needed  to  explain  how  the  Earth’s  position  relative  to  the  Sun  and  Moon  affected  the  
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moon  phase  to  achieve  full  proficiency.  Therefore,  my  feedback  commended  him  for  
having  a  strong  claim  and  evidence  but  asked  him  to  tie  his  reasoning  to  them.  Despite  
not  resubmitting  this  assignment,  growth  was  evident.  
In  high  school  biology,  informational  feedback  afforded  similar  student  growth  
for  C.  In  January,  we  did  an  osmosis  lab  involving  grapes  placed  in  saltwater  and  
freshwater.  It  was  a  demonstration  lab  since  instruction  was  online  at  the  time.  Initially,  
C.  wrote  the  following  as  a  conclusion:  
Claim:  Salt  caused  water  to  …  
Clump  
Evidence  (what  supports  this  claim  from  your  observations)  
Grape  
Reasoning  (how  this  connects  to  osmosis  and  passive  transport)  
Osmosis  
Given  A.  and  D.’s  blank  submissions  and  C.’s  need  for  further  refinement,  I  
reviewed  my  expectations  for  conclusions  the  next  day  and  provided  students  with  a  
checklist.  This  led  to  protests  from  C.  He  said,  referring  to  the  experiment,  “We  could  not  
feel  it,  and  we  could  not  see  it.”  He  also  stated  that  this  lab  served  no  practical  purpose.  I  
validated  this  concern.  I  asked  how  we  could  have  made  this  lab  better,  considering  the  
constraints  of  distance  learning.  He  said,  "I  don't  know.”  Then  he  said,  regarding  the  
conclusion,  “Why  does  it  need  to  be  so  prescriptive?  Why  are  you  telling  us  exactly  how  
to  do  every  little  thing?”  I  stated  that  this  is  not  my  expectation,  alone,  but  the  expectation  
of  the  scientific  community.  C.  then  said,  “I  am  not  going  to  be  a  biologist.  I  don’t  care  
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what  the  scientific  community  expects.”  I  responded,  as  unsatisfactorily  as  it  was,  “That’s  
just  the  way  it  is.”  I  knew  that  no  argument  that  I  could  make  would  have  a  difference  to  
him  at  that  point.  When  I  released  students  to  go  back  over  their  conclusions,  C.  wrote:  
Claim:  Salt  caused  water  to  …  Move  from  the  grape  
Evidence  (what  supports  this  claim  from  your  observations)  The  grape  was  
shriveled  
Reasoning  (how  this  connects  to  osmosis  and  passive  transport)  The  water  moved  
from  the  area  of  higher  concentration  (the  grape)  to  the  area  of  lower  
concentration  (the  cup)  because  it  tries  to  even  itself  out.  
As  in  the  POGIL  activity,  C.  demonstrated  competency  despite  his  vocalized  feelings  of  
autonomy  frustration.  While  informational  feedback  was  an  effective  strategy  for  both  B.  
and  C.,  the  students  I  identified  as  having  a  controlled  causality  orientation,  the  strategy  
was  less  supportive  for  A.  and  D.   
In  the  case  of  A.,  he  met  the  standard  on  his  first  attempt.  Therefore,  he  needed  no  
coaching.  While  the  praise  I  gave  him  may  have  supported  learning,  in  line  with  his  
autonomous  orientation,  it  was  not  clear  that  he  paid  much  attention  to  it,  as  B.  or  C.  did  
so  readily.  He  wrote  the  following  conclusion  (I  crossed  out  the  words  he  deleted  from  
the  prompt  in  the  assignment):   
Claim:  Salt  caused  water  to  …  .less  water  goes  into  the  cell  than  out  of  the  cell  
when  placed  in  saltwater  
Evidence  (what  supports  this  claim  from  your  observations)  the  grape  in  salt  
water  shrinks 
   
  
  85  
Reasoning  (how  this  connects  to  osmosis  and  passive  transport)  it  shrunk  because  
the  solution  outside  the  grape  was  hypotonic  
D.  wrote  the  following  conclusion:   
Claim:  Salt  caused  water  to  …  Grapes  to  get  more  wrinkled  
Evidence  (what  supports  this  claim  from  your  observations)  sight  
Reasoning  (how  this  connects  to  osmosis  and  passive  transport)  [nothing  was  
entered]  
I  provided  D.  with  the  following  feedback:  
Good  start.  Please  see  the  checklist  for  what  to  include  in  your  claim,  evidence,  
and  reasoning.  
I  also  verbally  reiterated  expectations.  As  in  the  POGIL  assignment,  she  did  not  act  upon  
my  feedback.  I  did  not  push  her  too  hard  to  go  back  to  it  after  she  expressed  no  interest  in  
doing  so,  as  I  did  not  want  this  resubmission  to  keep  her  from  doing  other  classwork.  She  
got  overwhelmed  easily.  I  also  knew  we  would  have  more  opportunities  for  her  to  work  
on  these  standards  in  other  ways  moving  forward.  
While  being  competence-supportive,  student  feedback  risks  frustrating  autonomy  
(Ryan  and  Deci,  2017;  Ryan  and  Moller,  2017).  Autonomy  frustration  seemed  to  occur  in  
two  ways.  First,  as  C.  expressed,  feedback  can  feel  controlling.  Second,  feedback  can  
have  negative  ego  implications.  I  suspected  that  some  feedback  was  ignored,  especially  
by  B.  and  D.,  for  this  reason.  
Structured  Inquiry-Based  Tasks.  A  second  way  I  sought  to  add  support  into  
classwork  was  to  embed  more  structure.  In  this  manner,  instead  of  using  the  classification  
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with  cladograms  activity  from  AMTA,  I  used  a  highly  structured  activity  from  the  
resource  repository  teacherspayteachers.com.  We  worked  on  it  in  class  for  one  week.  The  
activity  from  teacherspayteachers.com  included  more  prescriptive  directions  and  asked  
guided  questions  throughout.  The  learning  goals,  however,  were  the  same.  Students  were  
to  make  a  cladogram  and  a  table  of  derived  characters.  By  doing  these  activities,  they  
were  supposed  to  learn  that  organisms  are  sorted  by  common  characteristics,  and  those  
with  more  characteristics  in  common  are  more  closely  linked  evolutionarily.  I  thought  
students  might  resist  the  structure  as  it  afforded  students  less  autonomy.  However,  I  found  
no  evidence  of  that  happening.  
A  and  C.  both  constructed  the  table  of  derived  characters  and  cladogram  perfectly.  
To  further  assess  whether  they  understood  their  significance,  I  looked  at  their  responses  
to  the  following  question:  
  A  derived  character  found  in  birds  is  feathers.  Where  would  this  be  placed  on  the  
cladogram  you  drew?  Explain  your  answer.”  
It  was  clear  A.  had  a  full  understanding  with  the  following  answer:  
“Between  tortoise  and  cat.  Because  tortoises  have  limbs  and  eggs.  But  birds  don’t  
have  fur  and  cats  do,  and  a  tortoise  doesn’t  have  fur  or  feathers.  So  its  [sic]  
probably  where  it  split.  
C.,  on  the  other  hand,  initially  wrote:  
“The  out  group  because  nothing  else  has  feathers”  
I  reminded  C.  that  out-group  means  that  an  organism  shares  no  characteristics  with  any  
others  being  classified.  He  revised  his  response  to:  
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“In  the  middle-ish  area”  
This  revised  response,  lacking  explanation,  still  did  not  demonstrate  that  he  could  classify  
this  new  organism,  leading  me  to  wonder  if  he  fully  understood  how  classification  with  
the  cladogram  worked.   However,  after  reviewing  the  standard  as  written,  “I  can  use  
classification  models  to  categorize  living  things,”  I  decided  that  this  application  question  
was  extraneous  to  the  standard  even  if  C.’s  understanding  may  not  have  been  as  deep  as  
A.’s.   
When  I  began  working  at  Twice  Exceptional  Academy,  I  experimented  with  an  
above-standard  grade  category.  However,  I  found  it  fostered  perfectionism  and  
inadvertently  gave  students  the  message  that  meeting  the  standard  is  not  good  enough.  In  
this  way,  standard  scores  lost  their  informative  feedback  function  and  became  a  source  of  
comparison,  which  depleted  intrinsic  motivation  (Ryan  and  Deci,  2017;  Ryan  and  Moller,  
2017).  
D.  had  difficulty  making  the  cladogram  as  she  tried  to  rush  through  the  
assignment,  ignoring  directions  along  the  way  and  requiring  multiple  redirects.  However,  
the  structure  embedded  in  this  assignment  allowed  me  to  give  simpler,  more  actionable  
redirection  than  for  the  less  structured  card  sort  assignment.  She  also  deleted  the  page  
with  the  application  question  about  where  birds  fit  on  the  cladogram.  While  D.’s  
performance  on  this  task  was  not  yet  to  standard,  she  showed  some  progress.  The  more  
structured  assignment  seemed  to  support  competence.  
Phenomenon-Based  Instruction.  A  third  way  I  worked  to  embed  structure  into  
my  instruction  came  in  December  when  starting  a  new  unit  about  the  role  of  energy  in  
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biological  processes.  I  sought  to  motivate  inquiry  by  using  phenomena-based  learning  
(Achieve  et  al.,  2016)  with  the  question  of  how  food  can  fuel  physical  activity,  or  more  
specifically,  “How  does  pizza  cause  you  to  boogie?”  This  did  not  generate  the  buy-in  that  
I  hoped  for,  however.  It  was  apparent  that  most  students  saw  the  body  as  a  black  box  
where  food  is  broken  down,  providing  a  source  of  energy.  I  had  to  heavily  motivate  
conversation  about  intermediary  processes,  such  as,  “but  why  does  breaking  down  food  
create  energy?”  C.  said  “because  it  does  and  why  should  I  care.”  A.,  whose  mother  was  a  
biologist,  said,  “ATP.”  D.  said  nothing.  
With  hindsight,  it  is  clear  that  the  student’s  lack  of  specificity  in  their  responses  
resulted  from  the  lack  of  specificity  in  the  phenomenon.  The  best  phenomena  help  
students  see  the  limits  and  discrepancies  in  what  they  can  explain  based  on  what  they  
already  know  and  uncover  new  information  (Achieve  et  al.,  2016).  In  this  way,  a  
phenomenon  whereby  the  specifics  of  what  happened  inside  the  body  mattered  may  have  
yielded  a  more  fruitful  exploration.  
Provision  of  Choice.  When  possible,  in  line  with  SDT,  provisioning  choice  
tended  to  be  an  effective  autonomy-supportive  strategy  for  most  students,  especially  
when  it  connected  to  an  area  of  interest  (Deci  and  Ryan,  2000;  Ryan  and  Deci,  2017).  
After  learning  about  and  evaluating  models  of  the  Earth,  Moon,  and  Sun  system,  I  asked  
the  middle  school  group  to  make  their  own  model.  It  could  be  a  physical  model,  a  
diagram,  or  done  on  another  medium  of  their  choice.  B.  chose  to  draw  a  diagram  on  
Google  Draw,  a  task  that  he  has  tended  to  enjoy  (see  figure  6).  His  sense  of  ownership  
facilitated  thoroughness  and  clarity.  
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Figure  6:  Case  B.  Earth,  Moon,  Sun,  System  Model  
Similarly,  after  Thanksgiving  break,  the  high  school  biology  students  began  their  
classification  summative  assignment.  They  had  a  choice  of  making  a  cladogram  or  a  
dichotomous  key.  The  cladogram  option  included  a  creative  component  involving  
designing  a  clade  of  six  organisms  that  displayed  evolutionary  progression.  Then  students  
were  to  make  a  table  of  derived  characters  along  with  the  cladogram.  The  dichotomous  
key  option  asked  students  to  choose  ten  insects  from  the  same  order  and  make  a  key  that  
could  be  used  to  identify  one  from  another.  I  also  asked  students  to  identify  the  
collection’s  Linnaean  classification  (kingdom,  phylum,  class,  and  order).  Six  students  
attempted  the  assignment.  Three  chose  each  option.  Of  the  case  studies,  A.  and  C.  chose  
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the  dichotomous  key  option.  D.  chose  the  cladogram.  Each  of  the  students  made  their  
choices  based  on  what  they  thought  would  be  easier.   
Despite  his  complaints  that  he  did  not  enjoy  doing  this  assignment,  C.  completed  
all  parts  to  standard  except  the  Linnaean  classification.  He  thought  the  grade  
consequences  of  skipping  it  did  not  merit  him  doing  it.  This  decision,  in  itself,  
demonstrated  a  certain  level  of  autonomy  when  doing  the  assignment.  C.’s  key  is  found  
in  figure  7.  
  
  
Figure  7:  Case  C.  Dichotomous  Key  
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Due  to  A’s  distractibility,  the  absence  of  in-person  support,  and  the  presence  of  
non-academic  electronic  devices  in  his  bedroom,  his  class  progress  abated  after  
Thanksgiving.  To  mitigate  this,  I  started  setting  daily  benchmarks  on  what  to  complete  on  
a  given  day  and  then  checked  back  in  with  him  to  reflect  on  how  it  went.  Being  interested  
in  bees,  he  was  thoroughly  engaged  when  looking  up  images  of  the  ten  insects  for  the  
classification  summative.  He  found  it  harder  to  engage  when  working  on  his  key.  That  
there  was  another  option  for  the  assignment,  however,  gave  me  leverage.  I  could  go  back  
and  say,  “You  can  choose  to  do  the  cladogram  assignment.”  This  suggestion  got  him  to  
refocus.  While  his  key  did  not  include  all  the  insects  in  his  collection(see  figure  8),  we  
were  both  satisfied  that  he  met  the  classification  standard.  I  was  reminded  of  what  
Winebrenner  (2018)  said  about  the  practice  of  compacting  for  2e  students.   
Figure  8:  Case  A.  Dichotomous  Key  
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D.  chose  the  cladogram  option  because  there  was  an  artistic  element.  She  was  
able  to  quickly  think  up  a  clade  of  wolves,  each  with  different  superpowers.  
Unfortunately,  when  it  came  to  doing  the  classification  part  of  the  assignment,  she  
reverted  to  a  pattern  of  avoidance  and  introjection.  She  struggled  to  draw  the  cladogram.  I  
told  her  that  she  could  draw  it  on  paper  if  doing  it  on  the  computer  was  too  difficult.  She  
turned  down  this  option.  Unlike  with  A.,  telling  her  that  she  could  choose  the  other  
assignment  option  held  no  motivating  effect.  Instead,  it  took  many  redirections  from  both  
her  mom  and  me  to  do  enough  to  demonstrate  that  she  met  the  standards.  She  could  
explain  the  reasoning  for  what  she  put  on  paper,  and  I  was  not  grading  this  based  on  
neatness.  I  think  the  provision  of  choice  in  this  assignment  can  be  credited  with  cracking  
the  door  open  enough  for  her  to  get  started,  and  then  mom  and  I  were  able  to  push  her  
forward  despite  her  avoidance  tendencies.   
While  the  provision  of  choice  is  autonomy-supportive,  a  drawback  of  this  
strategy,  as  discussed  by  Patall  et  al.  (2010),  is  the  time  commitment  for  teachers  to  
design  two  comparable  and  different  assignments  that  meet  the  same  learning  targets.  
This  time  constraint  is  especially  true  when  I  am  the  lone  teacher  teaching  multiple  
science  classes.  
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Figure  8:  Case  D.  Cladogram  and  Table  of  Derived  Characters  
Impact  of  Practices  on  Cases  
 Consistent  with  the  self-system  model  (Connell  and  Wellborn,  1991;  Skinner  et  
al.,  2008),  t o  better  understand  the  effects  of  my  practices  on  basic  psychological  needs  
satisfaction/frustration,  engagement/disaffection,  and  achievement  outcomes,  I  analyzed  
my  cases’  survey  data,  semi-structured  interviews,  classroom  observations,  and  grade  
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reports.  Table  6  shows  each  case’s  post-assessment  subscores  on  the  BPNSFS-children  
(Van  der  Kaap-Deeder  et  al.,  2015)  and  the  engagement  versus  disaffection  with  learning:  
student-report  (Skinner  et  al.,  2009).  Table  7  shows  the  changes  in  each  of  the  subscores  
between  pre-assessment  and  post-assessment.  Table  8  shows  teacher  engagement  and  
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S a  
Com- 
F a  
Emo- 
E b  
Emo- 
D b  
Beh- 
E b  
Beh- 
D b  
A.  11  12  17  4  20  4  2.6  1.6  2.4  2.4  
B.  15  8  16  11  19  8  3.4  1.0  3.8  1.4  
C.  9  17  11  7  18  4  1.6  2.4  3.0  2.4  
D.  7  17  16  13  11  20  1.8  3.6  3.2  2.6  
  a Autonomy  satisfaction,  autonomy  frustration,  relatedness  satisfaction,  relatedness  
frustration,  competence  satisfaction,  and  competence  frustration  subscores  were  
tabulated  from  responses  on  the  BPNSFS-children  (Van  der  Kaap-Deeder  et  al.,  2015 ).  
b Emotional  engagement,  emotional  disaffection,  behavioral  engagement,  and  behavioral  
disaffection  subscores  were  tabulated  from  responses  on  the  engagement  versus  
disaffection  with  learning:  student-report  (Skinner  et  al.,  2009).  
  







   
  
Table  7  













S a  
Com- 
F a  
Emo- 
E b  
Emo- 
D b  
Beh- 
E b  
Beh- 
D b  
A.  -8  +1  -2  0  +2  0  0  0  -0.2  0  
B.  0  +1  0  +3  +1  0  0  0  -0.4  -1.0  
C.  -6  +3  -2  +1  +3  0  -0.8  +0.2  +0.6  +0.2  
D.  -4  -2  +4  -1  +4  +1  0  0  -0.2  0  
  a  Changes  in  autonomy  satisfaction,  autonomy  frustration,  relatedness  satisfaction,  
relatedness  frustration,  competence  satisfaction,  and  competence  frustration  subscores  
were  tabulated  from  subtracting  pre-assessment  subscores  from  post-assessment  
subscores  on  the  BPNSFS-children  (Van  der  Kaap-Deeder  et  al.,  2015 ).  b Changes  in 
emotional  engagement,  emotional  disaffection,  behavioral  engagement,  and  behavioral  
disaffection  subscores  were  tabulated  by  subtracting  pre-assessment  subscores  from  
post-assessment  subscores  on  the  engagement  versus  disaffection  with  learning:  
student-report  (Skinner  et  al.,  2009).  
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Table  8  
Teacher  Engagement/Disaffection  Subscores  and  Differences  From  Students   
  
Case  
Study   
Teacher  subscores  
Difference  of  student  
pre-assessment  subscores  
from  teacher  subscores  
Difference  of  student  
post-assessment  subscores  
from  teacher  subscores  
Emo 
-E a  
Emo 
-D a  
Beh- 
E a  
  
Beh- 
D a  
Emo 
-E b  
Emo 
-D b  
Beh- 
E b  
  
Beh- 
D a  
Emo 
-E c  
Emo 
-D c  
Beh- 
E c  
  
Beh- 
D c  
A.  3.8  1.2  2.6  1.4  1.2  -0.4  0.0  -1.0  1.2  -0.4  0.2  -1.0  
B.  4.0  1.2  3.0  1.8  0.6  0.2  -0.4  0.2  0.6  0.2  -0.8  0.4  
C.  2.6  1.6  3.0  1.4  0.2  -0.6  0.6  -0.8  1.0  -0.8  0.0  -1.0  
D.  1.2  3.8  1.0  2.8  -0.6  0.2  -2.4  0.2  -0.6  0.2  -2.2  -0.2  
a Emotional  engagement,  emotional  disaffection,  behavioral  engagement,  and  behavioral  
disaffection  subscores  were  tabulated  from  responses  on  the  engagement  versus  disaffection  with  
learning:  teacher-report  (Skinner  et  al.,  2009).  b Difference  of  student  pre-assessment  subscores  
from  teacher  subscores  were  tabulated  by  subtracting  pre-assessment  subscores  on  the  engagement  
versus  disaffection  with  learning:  student-report  (Skinner  et  al.,  2009)  from  subscores  on  the  
engagement  versus  disaffection  with  learning:  teacher-report  (Skinner  et  al.,  2009).  A  positive  
value  indicates  teacher  subscore  was  higher  than  student’s  c Difference  of  student  post-assessment  
subscores  from  teacher  subscores  were  tabulated  by  subtracting  post-assessment  subscores  on  the  
engagement  versus  disaffection  with  learning:  student-report  (Skinner  et  al.,  2009)  from  the  
engagement  versus  disaffection  with  learning:  teacher-report  (Skinner  et  al.,  2009).  A  positive  
value  indicates  that  the  teacher's  subscore  was  greater  than  the  student’s.  
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Case  A.  
Autonomy  Satisfaction  and  Frustration.  A.  decreased  from  19  to  11  (out  of  20)  
in  autonomy  satisfaction.  He  stayed  consistent,  from  11  to  12,  in  autonomy  frustration.  
He  stated  in  his  post-interview  that  he  preferred  being  at  school,  which  partially  
accounted  for  the  decrease  in  autonomy  satisfaction.  However,  towards  the  end  of  
distance  learning,  A.  felt  classroom  activities  had  been  rather  repetitive,  which  facilitated  
a  drop  in  autonomy  satisfaction  despite  his  autonomous  causality  orientation.  
Competence  Satisfaction  and  Frustration.  There  was  only  a  slight  change  in  
competence  satisfaction  and  frustration  between  pre  and  post-assessments.  A.  increased  
from  18  to  20  in  competence  satisfaction  and  stayed  at  4  in  competence  frustration.  These  
numbers  suggested  that  he  felt  adequately  supported  during  distance  learning.  In  line  with  
this  high  level  of  competence  satisfaction,  A.  seemed  to  approach  his  school  work  with  
mastery-approach  goals  (Elliot,  2005).  This  mastery  goal  orientation  was  evident  in  his  
penchant  for  tasks  that  he  found  relevant  and  interesting.  
Relatedness  Satisfaction  and  Frustration.  Between  pre  and  post-assessments,  
A.  showed  only  slight  changes  in  his  relatedness  satisfaction  and  frustration.  He  
decreased  from  19  to  17  in  relatedness  satisfaction  and  stayed  at  4  in  relatedness  
frustration.  The  consistency  of  the  subscores  can  be  partially  explained  by  the  fact  that  
A.’s  most  significant  relationships  are  outside  of  school.  In  this  manner,  even  before  we 
moved  to  distance  learning,  his  most  significant  relations  were  online.  
Engagement.  A.’s  engagement  and  disaffection  subscores  remained  consistent  
between  pre-assessment  and  post-assessment.  There  was  a  slight  decrease  in  behavioral  
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engagement:  2.6  to  2.4  (out  of  4).  Emotional  engagement  stayed  consistent  at  2.6.  
Behavioral  disaffection  stayed  consistent  at  2.4,  and  emotional  disaffection  remained  
consistent  at  1.6.  Teacher  assessments  of  emotional  disaffection  and  behavioral  
engagement  were  consistent  with  A.’s  ratings  of  1.2  and  2.6,  respectively.  However,  
teacher  ratings  of  emotional  engagement  were  higher  than  A.’s,  and  teacher  ratings  of  
behavioral  disaffection  were  lower,  with  differences  of  1.2  and  1.0,  respectively.  
Interestingly,  the  engagement  and  disaffection  scores  were  similar  in  A.'s  pre  and  
post-assessments  despite  a  drastic  shift  in  the  learning  environment  and  what  I  saw  as  an  
increase  in  off-task  behavior  during  class.  One  explanation  may  be  that  disengagement  
did  not  actually  increase,  but  the  times  it  happened  were  more  apparent  during  distance  
learning.  
Achievement  Outcomes.  Regardless  of  learning  modality,  A.  made  steady  
progress  towards  standards  met,  as  displayed  in  figure  10.  
Figure  10.  Graph  of  Class  Standards  for  A.   
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Case  B.  
Autonomy  Satisfaction  and  Frustration.  B.’s  autonomy  satisfaction  and  
frustration  subscores  remained  consistent  between  pre-assessment  and  post-assessment;  
the  former  stayed  at  15,  and  the  latter  increased  from  7  to  8.  In  B.’s  post-interview,  he  
said  he  liked  science,  which  is  true  both  in-person  and  online.  While  B.  enjoyed  the  
autonomy  to  take  a  break  or  relax  whenever  he  needed  it  at  home,  the  lack  of  social  
interaction  was  a  significant  autonomy  frustration.  
Competence  Satisfaction  and  Frustration.  B.’s  competence  satisfaction  
increased  from  18  to  19,  and  his  competence  frustration  was  consistent  at  8.  While  he  
found  it  harder  to  connect  to  the  teacher  for  support  during  distance  learning,  he  found  
fewer  distractions  to  getting  work  done.  As  in  his  Earth,  Moon,  Sun  system  model,  B.  
often  engaged  assignments  with  mastery-approach  goals  (Elliot,  2005).  However,  
compared  to  A.,  he  was  more  motivated  by  pleasing  me,  consistent  with  his  controlled  
causality  orientation.  
Relatedness  Satisfaction  and  Frustration.  Social  connections  were  very  
important  to  B.  Relatedness  satisfaction  stayed  at  16;  relatedness  frustration  went  from  8  
to  11.  Levels  of  relatedness  frustration  increased,  corresponding  to  the  lack  of  in-person  
connection  during  distance  learning.   
Engagement.  While  B.’s  emotional  engagement  remained  constant  at  3.4  
between  pre-assessment  and  post-assessment,  his  behavioral  engagement  dropped  from  
3.8  to  3.4.  Behavioral  and  emotional  disaffection  went  from  2.4  and  1.0  to  1.4  and  1.0,  
respectively.  B.  My  emotional  engagement  rating  was  slightly  higher  than  his  (4.0),  and  
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my  behavioral  engagement  was  slightly  lower  than  his  (3.0).  The  discrepancy  in  
behavioral  engagement  ratings  seemed  to  stem  from  a  lack  of  awareness  of  how  much  
time  he  would  get  off  task.  Frequently,  I  found  him  exploring  a  train  of  thought,  often  
with  intensity,  as  commonly  found  in  2e  students  (Reis  et  al.,  2014).  These  tangential  
explorations  were  occasionally  about  a  detail  we  considered  in  class.  However,  I  would  
often  find  him  exploring  something  unrelated,  such  as  Wookieepedia,  the  online  Star  
Wars  encyclopedia.   
Achievement  Outcomes.  B.  consistently  progressed  towards  meeting  standards.  
Compared  to  A.,  his  progress  had  more  ebb  and  flow,  which  I  attribute  to  his  oscillation  
between  performance  and  mastery  goals.  The  significant  increase  in  standards  met  at  the  
end  of  November  in  figure  11  corresponded  to  his  earth,  moon,  sun  system  model.  
  
Figure  11.  Graph  of  class  standards  for  B.  
Case  C.  
Autonomy  Satisfaction  and  Frustration.  C.  showed  a  decline  in  autonomy  
satisfaction,  from  15  to  9,  and  an  increase  in  autonomy  frustration,  from  14  to  17.  In  his  
post-interview,  C.  reiterated  that  he  did  not  enjoy  doing  schoolwork  but  does  it  anyway  
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because  he  respects  me.  While  yielding  high  achievement,  his  controlled  orientation  
tends  not  to  be  autonomy-supportive  (Ryan  and  Deci,  2017).  This  autonomy  frustration  
was  made  particularly  apparent  during  the  distance  learning  osmosis  lab.  
Competence  Satisfaction  and  Frustration.  Despite  C.’s  autonomy  frustration,  
competence  satisfaction  increased  from  15  to  18  while  frustration  was  consistent  at  4.  
One  effect  consequence  of  a  performance  orientation  is  the  need  to  prove  competence  at  
the  expense  of  autonomy  (Ames,  1992;  Elliot,  2005).  
Relatedness  Satisfaction  and  Frustration.  C.’s  relatedness  satisfaction  
decreased  from  13  to  11;  his  relatedness  frustration  increased  from  4  to  7.  In  his  
post-interview,  C.  mentioned  distance  learning  negatively  impacted  socialization  during  
non-class  times,  particularly  during  lunch  and  recess.  
Engagement.  C.  had  high  behavioral  engagement  (3.0  out  of  4  on  his  
post-assessment)  despite  low  emotional  engagement  (1.6  on  his  post-assessment  with  a  
minimum  score  of  1).  While  his  emotional  engagement  dropped  by  0.8,  his  behavioral  
engagement  increased  by  0.6.  One  reason  for  the  increased  behavioral  engagement  
subscore  may  be  that  engaging  in  tasks  lacking  emotional  engagement  requires  greater  
self-regulation,  requiring  more  cognitive  energy.  Consistent  with  SDT,  this  would  be  
evidence  supporting  the  importance  of  internalizing  schoolwork  (Ryan  and  Deci,  2017). 
Compared  to  the  teacher  ratings,  C.’s  post-assessment  behavioral  engagement  
subscore  (3.0)  was  identical  to  the  teacher’s.  However,  his  emotional  and  behavioral  
disaffection  post-assessment  subscores  were  0.8  and  1.0  points  higher,  respectively,  while  
his  emotional  engagement  post-assessment  subscore  was  1.0  points  lower.  C.  was  
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identified  as  having  depression,  which  may  account  for  overly  critical  self-evaluations.  
According  to  SDT,  depression  is  correlated  with  non-autonomous  motivation  (Ryan  and  
Deci,  2017).  
Like  those  with  controlled  causality  orientations,  C.  was  motivated  by  grades  and  
competency  relative  to  other  students.  Negative  feedback,  in  this  manner,  typically  
caused  him  to  work  harder  since,  as  suggested  by  Ryan  and  Deci  (2017),  a  lack  of  
competency  was  viewed  as  a  threat  to  his  self-concept.  
  With  C.’s  high  competence  satisfaction  and  performance  goal  orientation,  he  
completed  work  faster  than  his  peers.  This  required  me  to  find  other  tasks  that  did  not  
merely  feel  like  more  work.  One  task  that  I  found  effective  for  this  purpose  was  watching  
stories  from  the  Science  Friday  video  library  produced  by  National  Public  Radio  (Science  
Friday,  n.d.).  This  resource  library  consists  of  high-quality  content  showing  how  science,  
technology,  engineering,  and  mathematics  (STEM)  has  been  used  to  solve  real-world  
problems.  
  
Figure  12.  Graph  of  class  standards  for  C.   
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Achievement  Outcomes.  C.'s  achievement  graph  (see  figure  12)  illustrates  his  
consistency  in  meeting  standards  in  line  with  his  performance  goal  orientation  and  high  
competence  satisfaction.  He  showed  the  most  consistent  progress  among  the  four  case  
studies.  
Case  D.  
Autonomy  Satisfaction  and  Frustration.  D.’s  autonomy  satisfaction  subscores  
dropped  from  11  to  7.  Her  autonomy  frustration  subscores  slightly  decreased  from  19  to  
17.  These  subscores  aligned  with  her  tendencies  towards  introjected  or  external  
regulations.   
  Informing  D.  that  we  would  be  using  Go  Guardian  software  at  home  during  
distance  learning  led  to  a  meltdown  on  the  last  day  of  in-person  school.  She  felt  that  any  
bit  of  control  she  had  at  home  was  being  taken  away.  D.  told  me  that  she  preferred  
learning  at  home  because  she  felt  safer,  which  may  have  accounted  for  the  slight  decrease  
in  autonomy  frustration.  
D.’s  high  autonomy  frustration  corresponded  with  her  introjection,  manifesting  
into  a  performance-avoidance  goal  orientation  (versus  the  approach  goals  found  in  the  
other  three  cases).  She  engaged  in  school  tasks  defensively,  felt  helpless,  and  had  
negative  well-being  (Elliot,  2005).  
Competence  Satisfaction  and  Frustration.  D.’s  competence  satisfaction  
increased  from  7  to  11,  and  competence  frustration  increased  from  19  to  20.  The  high  
level  of  competence  frustration  accounted  for  her  feeling  of  alienation  towards  school  
work.  In  line  with  de  Charms  (1968),  she  saw  herself  as  a  pawn,  not  an  origin.   
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By  December,  it  became  apparent  that  D.  struggled  to  read  science  resources  and  
materials  despite  her  reading  ability  being  assessed  at  grade  level.  When  I  gave  an  
assignment  involving  reading,  she  would  mostly  answer  questions  with  prior  knowledge  
or  random  words  in  the  text.  As  science  concepts  got  more  complex  this  year,  she  could  
not  rely  on  her  prior  knowledge;  the  lack  of  comprehension  became  more  apparent.  D.  
would  sit  for  whole  class  periods  without  getting  work  done.  It  is  not  uncommon  for  
reading  disabilities  to  remain  hidden  in  2e  students,  as  their  strengths  have  been  shown  to  
mask  the  disability  (Reis  et  al.,  2014).  
SDT  suggests  that  cheating,  avoidance,  and  dishonesty  commonly  result  from  
non-autonomous  regulations,  particularly  external  and  introjected  ones  (Ryan  and  Deci,  
2017).  D.’s  struggles  with  competence  manifested  into  manipulative  behaviors.  In  
January,  she  convinced  her  parents  that  she  was  having  technical  difficulties  to  avoid  
doing  work.  She  went  as  far  as  to  manually  revert  her  document  to  an  earlier  state  to  
“prove”  that  Google  Docs  did  not  save  her  work.   
Relatedness  Satisfaction  and  Frustration.  D.’s  relatedness  satisfaction  
subscores  increased  from  12  to  16.  Her  relatedness  frustration  subscores  decreased  from  
14  to  13.  When  going  back  through  my  field  notes,  it  was  apparent  how  D.  received  a  
disproportionately  higher  amount  of  my  time  than  others  during  distance  learning.  I  could  
not  help  but  wonder  if  some  of  her  helpless  behavior  resulted  from  trying  to  get  more  
one-on-one  time  with  me.  She  willingly  would  talk  with  me  about  an  assignment  any  
time  I  offered.  D.  was  much  more  comfortable  in  online  interactions  than  in  person.  
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Lovecky  (2018)  stated  that  gifted  students  with  autism  struggle  with  social  
connections.  Similarly,  D.  said  she  wished  she  had  more  friends,  but  as  she  stated  in  her  
post-interview,  “I  take  what  I  can  get.”  She  struggled  with  how  to  form  and  maintain  
relationships  appropriately.  For  example,  she  has  been  observed  becoming  too  clingy  
with  students  to  the  point  they  pushed  her  away.  As  Wentzel  (2017)  stated,  social  
competence  requires  attention  to  the  needs  of  others.  Not  accounting  for  the  needs  of  
others  is  indicative  of  her  lack  of  self-integration  (Ryan  and  Deci,  2017).   
Engagement.  D.’s  pre-assessment  behavioral  engagement  subscore  was  3.4  (out  
of  4)  and  3.2  on  the  post-assessment.  D.  had  the  greatest  discrepancies  from  the  teacher  
among  the  four  cases.  Emotional  engagement  stayed  at  1.8  in  both  pre-assessment  and  
post-assessment.  This  was  more  consistent  with  the  teacher’s  score  of  1.2.  Behavioral  
disaffection  increased  from  2.6  to  3.0,  which  is  congruent  with  the  teacher  score  of  2.8.  
Emotional  disaffection  remained  high  at  3.6,  aligning  with  the  teacher’s  score  of  3.8.  As  
suggested  for  C.,  effort  expended  for  non-autonomous  reasons  may  feel  greater  in  
magnitude  than  an  effort  expended  for  intrinsic  reasons  because  of  the  greater  
self-regulation  the  former  entails.  Furthermore,  the  ego-protective  avoidance  processes  
that  D.  employed  required  commitment  that  may  have  contributed  to  the  perception  of  
working  hard. 
Consistent  with  her  impersonal  general  causality  orientation,  D.  showed  a  low  
locus  of  control  (Ryan  and  Deci,  2017)  and  cited  uncontrollable  factors  for  why  she  was  
unable  to  complete  a  task,  such  as  technical  problems,  noise  in  the  house,  or  having  a  bad  
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day.  In  December,  when  I  asked  why  she  refused  to  do  a  reading  assignment  involving  
the  structure  and  function  of  body  systems,  she  responded,   
the  reason  why  i  [sic]  can't  do  it  is  because  I  have  anxiety  about  the  human  body.  I  
also  am  scared  of  blood  cells  and  tissue  but  im  [sic]  scared  less  by  it.  the  organs  
[sic]  are  really  the  scariest  though  it's  also  gross  and  I  feel  like  I'm  going  to  throw  
up.  
When  I  talked  with  her  about  this  fear,  she  claimed  to  have  little  control  over  it,  and  she  
said  that  it  would  arise  for  any  reason  or  no  reason  at  all.  When  I  suggested  strategies  she  
may  use,  such  as  deep  breathing,  she  told  me  those  would  not  work  for  her.  
Achievement  Outcomes.  Consistent  with  D.’s  lack  of  basic  psychological  needs  
satisfaction,  her  performance  plateaued  during  the  self-study  period  (see  figure  13).  
Progress  will  continue  to  be  very  difficult  unless  I  can  more  effectively  support  her  
autonomy,  competence,  and  relatedness  needs  moving  forward.  
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Impact  of  Practices  on  Sample  
This  section  explores  my  classroom  practices’  effects  on  basic  psychological  
needs  satisfaction/frustration  and  engagement/disaffection  across  the  sample.  Table  9  
shows  post-assessment  subscores  and  the  change  in  subscores  from  the  pre-assessment.  
 
 
   
  
Table  9  
Post-Assessment  Subscores  and  Changes  Descriptive  Statistics:  Mean  ( x̅)  and  Standard  Deviation  (SD)  
  Aut-S a  Aut-F a  Rel-S a  
  
Rel-F a  Com- 
S a  
Com- 
F a  
Emo- 
E b  
Emo- 







subscores   
x̅  10.1  14.3  14.0  8.8  12.9  13.8  2.3  2.4  2.8  2.4  
S 
D  3.0  2.8  3.7  3.4  5.3  5.8  0.8  0.9  0.7  0.6  
Change  from  
pre-assessment c  
x̅  -2.6  1.5  0.2  0.4  0.7  1.0  -0.1  0.0  0.0  0.2  
S 
D  3.1  2.4  2.1  2.5  2.1  2.5  0.4  0.2  0.5  0.7  
  a Student  post-assessment  autonomy  satisfaction,  autonomy  frustration,  relatedness  satisfaction,  relatedness  
frustration,  competence  satisfaction,  and  competence  frustration  subscores  were  tabulated  from  responses  on  the  
BPNSFS-children  (Van  der  Kaap-Deeder  et  al.,  2015 ).  b Student  post-assessment  emotional  engagement,  emotional  
disaffection,  behavioral  engagement,  and  behavioral  disaffection  subscores  were  tabulated  from  responses  on  the  
engagement  versus  disaffection  with  learning:  student-report  (Skinner  et  al.,  2009).  c  Changes  in  autonomy  
satisfaction,  autonomy  frustration,  relatedness  satisfaction,  relatedness  frustration,  competence  satisfaction,  and  
competence  frustration  subscores  were  tabulated  from  subtracting  pre-assessment  subscores  from  post-assessment  
subscores  on  the  BPNSFS-children  (Van  der  Kaap-Deeder  et  al.,  2015 ).  c Changes  in  emotional  engagement,  
emotional  disaffection,  behavioral  engagement,  and  behavioral  disaffection  subscores  were  tabulated  by  subtracting  
pre-assessment  subscores  from  post-assessment  subscores  on  the  engagement  versus  disaffection  with  learning:  
student-report  (Skinner  et  al.,  2009).   
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Autonomy  satisfaction  and  frustration  
Consistent  with  the  case  studies,  autonomy  was  the  basic  psychological  need  with  
the  greatest  change  from  pre-assessment  to  post-assessment.  Autonomy  satisfaction  went  
from  12.7  (SD=  3.1)  to  10.1  (SD  =  3.0).  Autonomy  Frustration  increased  from  12.8  (SD=  
3.3)  to  14.3  (SD=2.8).  There  was  a  moderate  correlation  between  student  autonomy  
satisfaction  subscores  between  pre  and  post-assessment  (r=0.48),  but  there  was  a  strong  
correlation  between  autonomy  frustration  subscores  (r=0.70).  As  seen  in  figures  14  and  
15,  whereas  post-assessment  autonomy  satisfaction  subscores  fell  more  sharply  among  
those  with  high  pre-assessment  scores,  autonomy  frustration  scores  increased  more  
uniformly.  
  
Figure  14:  Graph  of  Autonomy  Satisfaction  Post  vs.  Pre-assessment.  
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Figure  15:  Graph  of  Autonomy  Frustration  Post  vs.  Pre-Assessment.  
The  distance  learning  modality  was  less  autonomy-supportive  than  in-person  
instruction.  Case  A.  found  coursework  repetitive.  Case  B.  found  that  the  decrease  in  peer  
interaction  caused  him  to  feel  less  integrated  with  his  school  work.   
Competence  Satisfaction  and  Frustration.   
Competence  satisfaction  went  from  12.2  (SD=4.2)  to  12.9  (SD=5.3).  Competence  
frustration  went  from  12.8  (SD=5.5)  to  13.9  (SD=5.8).  There  were  very  strong  
correlations  between  students’  pre-and  post-test  competence  satisfaction  (r=0.92)  and  
competence  frustration  (r=0.90).  These  results  suggest  that  the  biggest  predictor  of  
competence  satisfaction  during  distance  learning  was  competence  satisfaction  before  
distance  learning.  The  1.1  point  increase  in  competence  frustration  suggests  that  distance  
learning  may  have  afforded  less  competence  support  and  structure.  
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Relatedness  Satisfaction  and  Frustration.   
Relatedness  scores  remained  consistent  between  pre-assessment  and  
post-assessment.  Relatedness  satisfaction  went  from  13.8  (SD=3.1)  to  14.0  (SD=3.7).  
Relatedness  frustration  went  from  8.4  (SD=3.1)  to  8.8  (SD=3.4).   There  was  a  moderate  
correlation  between  pre  and  post-assessment  for  relatedness  satisfaction  (r=0.58)  and  a  
strong  correlation  for  relatedness  frustration  (r=0.72).  For  many  of  my  students,  their 
significant  relationships  are  largely  mediated  online.  For  students  like  D,  their  comfort  in  
an  online  environment  compensated  for  the  lack  of  in-person  interaction.  For  those  who  
need  more  in-person  social  interaction,  such  as  B.,  it  will  be  important  to  find  ways  to  
facilitate  in-person  interaction  if  distance  learning  remains  a  part  of  our  educational  
model.  One  way  this  could  be  facilitated  would  be  to  offer  masked,  outdoor,  
school-sponsored  opportunities  for  students  to  meet  up.    
Engagement.  
As  seen  in  Table  9,  mean  behavioral  and  emotional  engagement/  disaffection  
remained  consistent  between  pre-assessment  and  post-assessment.  However,  the  means,  
alone,  do  not  tell  the  whole  story.  While  the  pre  and  post-assessment  correlations  in  
behavioral  engagement,  emotional  engagement,  and  emotional  disaffection  were  high  
(r=0.78,  r=0.89,  and  r=0.98,  respectively),  the  behavioral  disaffection  correlation  was  not  
(r=0.19).  The  latter  suggests  a  great  amount  of  individual  variance  in  both  directions  
between  pre  and  post-assessment,  as  seen  in  Figure  16.  For  example,  whereas  B.’s  
behavioral  disaffection  decreased  from  2.4  to  1.4,  C.’s  increased  from  2.2  to  2.4.  In  this  
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manner,  it  can  not  be  assumed  that  just  because  one  learning  mode  works  for  a  student,  
the  other  will  also.  
Figure  16:  Graph  of  Behavioral  Disaffection  Post  vs.  Pre-assessment.  
Because  of  this  low  correlation  between  pre  and  post-assessment  behavioral  
disaffection,  I  sought  to  determine  if  other  pre-assessment  variables  better  predicted  
post-assessment  behavioral  disaffection.  Emotional  disaffection  had  the  highest  
correlation  of  r=0.88,  followed  by  emotional  engagement  (r=-0.77).  This  result  is  
consistent  with  Skinner  et  al.  (2008),  who  found  that  emotional  engagment/disaffection  
are  stabler  than  behavioral  engagement/disaffection.  Also,  consistent  with  Skinner  et  al.  
(2008),  this  is  evidence  that  emotional  engagement/disaffection  tended  to  facilitate  
behavioral  engagement/disaffection  more  than  behavioral  engagement/disaffection  
facilitated  emotional  engagement/disaffection.  The  near-perfect  correlation  (r=0.98)  
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between  pre-test  and  post-test  emotional  disaffection  demonstrates  the  sheer  challenge  of  
reengaging  disaffected  students  like  D.   
Correspondence  Between  Student  and  Teacher  Ratings.  As  seen  in  Table  10,  
emotional  engagement  and  emotional  disaffection  scores  were  consistent  between  teacher  
and  student  measures.  The  correlations  between  the  student  pre  and  post-assessments  
with  teacher  rating  of  emotional  engagement  were  r=0.65  and  r=0.64,  respectively;  the  
correlations  between  student  pre  and  post-assessment  with  teacher  rating  of  emotional  
disaffection  were  r=0.74  and  r=0.73,  respectively.  I  attribute  these  consistencies  to  Twice  
Exceptional  Academy’s  small  size,  something  not  present  in  the  Skinner  et  al.  (2009)  
sample  where  these  concurrences  were  much  lower.  
Regarding  behavioral  disaffection,  while  there  was  a  high  correlation  between  
teacher  and  student  post-test  subscores  (r=0.62),  there  was  a  much  lower  correlation  
between  teacher  behavioral  disaffection  subscores  and  student  pre-test  subscores  
(r=0.23).  The  student/teacher  correlations  were  even  lower  for  behavioral  engagement.  
As  shown  in  Table  10,  student  behavioral  ratings  were  higher  than  the  teacher’s  by  a  
mean  of  0.6  (on  a  four-point  scale)  on  both  the  pre  (r=-0.01)  and  post-assessment  
(r=0.41).  A  higher  student  report  of  engagement  is  consistent  with  Skinner  et  al.  (2009),  
indicating  that  this  trend  has  been  found  with  more  than  just  2e  students.  This  pattern  of  
higher  post-assessment  correlation  may  relate  to  increased  self-awareness.  It  may  also  
relate  to  the  fact  that  while  I  tried  to  consider  behavior  across  the  entire  self-study  period  
in  my  ratings,  a  recency  bias  may  have  been  present.  
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Relationship  with  Basic  Psychological  Needs.  Behavioral  engagement  at  the  
beginning  of  the  self-study  period  was  most  strongly  correlated  with  relatedness  (r=0.60).  
   
  
Table  10  
Teacher  Engagement  and  Disaffection  Subscores  and  Differences  from  Students  Descriptive  
Statistics:  Mean  ( x̅)  and  Standard  Deviation  (SD)  
  
  
Teacher  subscores  Difference  of  student  
pre-assessment  subscores  
from  teacher  subscores  
Difference  of  student  
post-assessment  subscores  
from  teacher  subscores  
Emo 
-E a  
Emo 
-D a  
Beh- 
E a  
  
Beh- 
D a  
Emo 
-E b  
Emo 
-D b  
Beh- 
E b  
  
Beh- 
D a  
Emo 
-E c  
Emo 
-D c  
Beh- 
E c  
  
Beh- 
D c  
x̅  2.4  2.5  2.1  2.5  0.0  0.0  -0.6  0.1  0.1  0.0  -0.6  -0.1  
S 
D  1.2  1.1  1.0  1.1  0.9  0.7  1.0  0.9  0.8  0.7  0.9  0.7  
a Emotional  engagement,  emotional  disaffection,  behavioral  engagement,  and  behavioral  
disaffection  subscores  were  tabulated  from  responses  on  the  engagement  versus  disaffection  
with  learning:  teacher-report  (Skinner  et  al.,  2009).  b Difference  of  student  pre-assessment  
subscores  from  teacher  subscores  were  tabulated  by  subtracting  pre-assessment  subscores  on  the  
engagement  versus  disaffection  with  learning:  student-report  (Skinner  et  al.,  2009)  from  
subscores  on  the  engagement  versus  disaffection  with  learning:  teacher-report  (Skinner  et  al.,  
2009).  A  positive  value  indicates  the  teacher's  score  was  higher  than  the  student’s.  c The   
difference  between  student  post-assessment  subscores  from  teacher  subscores  was  tabulated  by  
subtracting  post-assessment  subscores  on  the  engagement  versus  disaffection  with  learning:  
student-report  (Skinner  et  al.,  2009)  from  the  engagement  versus  disaffection  with  learning:  
teacher-report  (Skinner  et  al.,  2009).  A  positive  value  indicates  the  teacher’s  score  was  higher  
than  the  student’s.  
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Autonomy  satisfaction  and  competence  satisfaction  were  the  strongest  predictors  of  
behavioral  engagement  on  the  post-assessment  (r=0.59  and  r=0.54,  respectively);  the  
correlation  with  relatedness  dropped  to  r=0.43.  Teacher  ratings  of  behavioral  engagement  
were  strongly  correlated  with  pre-test  and  post-test  competence  satisfaction:  r=0.80  for  
the  former  and  r=0.86  for  the  latter.   
At  the  beginning  of  the  self-study  period,  emotional  engagement  was  most  
strongly  correlated  with  competence  satisfaction  (r=0.84)  and  relatedness  satisfaction  
(r=0.67).  As  with  behavioral  engagement,  relatedness  had  a  lower  correlation  with  
emotional  engagement  at  the  end  of  the  self-study  period  (r=0.50).  Autonomy  satisfaction  
(r=  0.79)  and  competence  satisfaction  (r=0.68)  became  the  most  salient  predictors  of  
emotional  engagement  at  the  end  of  the  study  period.  Like  behavior  engagement,  teacher  
ratings  of  emotional  engagement  were  strongly  correlated  with  pre-assessment  (r=0.84)  
and  post-assessment  (r=0.85)  competence  satisfaction.  
On  the  pre-assessment,  behavioral  disaffection  was  most  strongly  correlated  with  
relatedness  frustration  (r=0.64).  On  the  post-assessment,  behavioral  disaffection  had  the  
strongest  (negative)  correlation  with  competence  satisfaction  (r=-0.69).  Teacher  ratings  of  
behavioral  disaffection  were  very  strongly  negatively  correlated  with  post-assessment  
competence  satisfaction  (r=-0.91).  They  were  also  strongly  correlated  with  
post-assessment  competence  frustration  (r=0.79)  and  relatedness  frustration  (r=0.70),  and  
pre-assessment  competence  satisfaction  (r=-0.78)  and  relatedness  frustration  (r=0.70).  
At  the  beginning  of  the  self-study  period,  emotional  disaffection  was  strongly  
correlated  with  competence  satisfaction  (-0.87)  and  relatedness  frustration(r=0.74).  At  the  
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end  of  the  self-study  period,  emotional  disaffection  had  the  strongest  (negative)  
correlation  with  competence  satisfaction  (r=-0.81).  Teacher  ratings  of  emotional  
disaffection  were  very  strongly  correlated  with  competence  satisfaction  at  the  beginning  
(r=-0.82)  and  end  (r=-0.88)  of  the  self-study  period  and  competence  frustration  at  the  end  
of  the  self-study  period  (r=-0.80).  They  were  also  strongly  correlated  with  
post-assessment  pre-assessment  competence  frustration  (r=0.76).  
In  summary,  competence  was  the  most  salient  factor  in  predicting  engagement  or  
disaffection.  Relatedness  had  the  greatest  predictive  power  for  engagement/disaffection  at  
the  beginning  of  the  self-study  period.  Autonomy  had  the  greatest  predictive  power  at  the  
end  of  the  self-study  period.  These  results  support  the  practice  of  building  strong  
relationships  with  and  among  students  at  the  beginning  of  the  year  while  ensuring  
students  have  more  opportunities  for  autonomy  as  the  year  progresses.  This  conclusion  
has  implications  about  how  I  might  set  up  my  year  plan  going  into  the  next  school  year,  
as  discussed  in  chapter  5  
Summary  
This  chapter  explored  my  findings  on  practices  in  a  science  classroom  that  
optimize  the  sense  of  fit  for  twice-exceptional  (2e)  students.  Quantitative  measures  
included  the  Basic  Psychological  Need  Satisfaction  and  Frustration  Scale  for  Children  
(BPNSFS-children)  (Van  der  Kaap-Deeder  et  al.  2015),  the  engagement  versus  
disaffection  with  learning:  student-report  (Skinner  et  al.,  2009),  and  the  engagement  
versus  disaffection  with  learning:  teacher  -report  (Skinner  et  al.,  2009).  The  latter  
included  field  notes  and  student  interview  notes.  Fit  was  defined  as  an  environment’s  
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ability  to  support  a  students’  basic  psychological  needs  for  autonomy,  competence,  and  
relatedness  in  line  with  self-determination  theory  (SDT)  (Baker  et  al.,  2003;  Deci  and  
Ryan,  2000;  Ryan  and  Deci,  2017).  In  line  with  the  self-system  model  of  motivation  
(Connell  and  Wellborn,  1991;  Skinner  et  al.,  2008),  I  determined  how  contextual  factors  
influenced  needs  satisfaction/frustration,  engagement/disaffection,  and  achievement  
outcomes.  
First,  I  introduced  my  cases  and  explained  their  selection  based  on  their  scores  on  
the  BPNSFS.  A.  represented  high  needs  satisfaction,  B.  and  C.  were  closer  to  the  mean,  
and  D.  had  low  needs  satisfaction.   
Then,  I  discussed  two  types  of  classroom  practices  employed  during  the  self-study  
period:  those  pertaining  to  COVID-19  prevention  and  those  grounded  in  2e  and  SDT 
literature  and  the  NGSS,  implemented  in  response  to  student  observations  and  feedback.  
Autonomy-supportive  practices  included  affording  choice  in  assignments.  
Competence-supportive  practices  included  providing  informational  feedback  that  
communicated  high  expectations  and  a  belief  in  my  students.  Additionally,  I  
experimented  with  embedding  additional  structure  into  assignments  and  using  
phenomenon-based  inquiry  to  structure  instruction.  Relatedness-supportive  practices  
included  building  a  scientific  community  where  I  openly  reflected  with  students  about  
their  experiences  and  served  as  team  leader  instead  of  the  instructor  when  facilitating  
inquiry-based  assignments.  Additionally,  I  discussed  how  office  hours,  which  occurred  
during  distance  learning,  should  be  retained  in  some  way  due  to  this  practice’s  correlation  
with  behavioral  engagement.   
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The  most  significant  change  in  basic  psychological  needs  satisfaction/frustration  
was  a  2.6  (out  of  20)  point  decrease  in  autonomy  satisfaction  and  a  1.5  point  increase  in  
autonomy  frustration.  Mean  levels  of  emotional  and  behavioral  engagement/disaffection  
on  the  engagement  versus  disaffection  with  learning:  student-report  (Skinner  et  al.,  2009)  
remained  consistent  from  pre  to  post-assessment.  However,  there  was  a  wider  variance  in  
behavioral  engagement/disaffection  student  scores,  leading  to  the  conclusion,  in  line  with  
Skinner  et  al.  (2008),  that  emotional  engagement/disaffection  is  stabler  than  behavioral  
engagement/disaffection.  Finally,  competence  was  the  basic  psychological  need  most  
saliently  correlated  with  engagement/  disaffection.  Relatedness  had  a  larger  correlation  at  
the  beginning  of  the  self-study  period,  and  autonomy  had  a  larger  correlation  at  the  end.  
Chapter  5  will  conclude  this  thesis,  outlining  the  key  findings,  future  implications  
for  my  practice,  and  limitations  of  this  study.  
   
   
  
  118  
CHAPTER  FIVE  
Conclusions  
Introduction  
What  practices  in  a  science  classroom  optimize  the  sense  of  fit  for 
twice-exceptional  (2e)  students?  
Brookfield’s  (2017)  description  of  critically  reflective  teaching  aptly  captures  my  
primary  goal  for  engaging  in  this  research  study:  
Every  good  teacher  wants  to  change  the  world  for  the  better.  At  a  minimum,  we  
want  to  leave  students  more  curious,  smarter,  more  knowledgeable,  and  more  
skillful  than  before  we  taught  them.  I  would  also  want  my  best  teaching  to  help  
students  act  toward  each  other,  and  to  their  environment,  with  compassion,  
understanding,  and  fairness.  When  teaching  works  as  I  want  it  to,  it  creates  the  
conditions  for  learning  to  happen.  Students  increase  their  knowledge,  deepen  their  
understanding,  build  new  skills,  broaden  their  perspectives,  and  enhance  their  
self‐confidence.  They  see  the  world  in  new  ways  and  are  more  likely  to  feel  ready  
to  shape  some  part  of  it  in  whatever  direction  they  desire  (p.  1).  
In  line  with  critical  theory,  Brookfield  (2017)  argued  that  teachers  should  
continuously  analyze  their  practice  to  find  embedded  assumptions  that  unintentionally  
reinforce  hegemony  and  disempower  students.  This  study  was  an  opportunity  for  me  to  
better  understand  how  students  experience  my  classroom  practices,  whether  the  practices 
satisfy  or  frustrate  students’  basic  psychological  needs  for  autonomy,  competence,  and  
relatedness,  and  then  for  me  to  adapt  them  accordingly.  
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This  chapter  firstly  reviews  my  research  methods.  Secondly,  it  explores  the  key  
findings  that  my  data  bore  out  regarding  need  satisfaction/  frustration,  
engagement/disaffection,  and  achievement  outcomes.  Thirdly,  I  discuss  the  implications  
of  this  study  to  my  practice.  Finally,  I  discuss  its  limitations.  
Research  Methods  
Thirteen  students  between  grades  4-10  from  Twice  Exceptional  Academy,  an  
independent  not-for-profit  private  school  in  the  Upper  Midwest,  participated  in  this  study.  
I  analyzed  how  my  practices  in  the  science  classroom  between  November  2020-January  
2021  impacted  twice-exceptional  (2e)  students’  (students  who  are  gifted  and  learning  
disabled)  sense  of  fit.  Fit  was  defined  as  an  environment’s  ability  to  support  a  students’  
basic  psychological  needs  for  autonomy,  competence,  and  relatedness  consistent  with  
self-determination  theory  (SDT)  (Baker  et  al.,  2003;  Deci  and  Ryan,  2000;  Ryan  and  
Deci,  2017).  Student  needs  for  autonomy,  relatedness,  and  competence  are  often  not  met  
in  schools,  particularly  as  students  transition  to  middle  school  (Eccles  and  Midgley,  1989;  
Eccles  and  Roeser,  2009;  Gottfreid  et  al.,  2001;  Wigfield  and  Wagner,  2005).  This  lack  of  
fit  is  especially  true  for  2e  students  (Coleman  et  al.,  2018;  Kaufman,  2018).  This  lack  of  
fit  has  been  shown  to  result  in  low  intrinsic  motivation,  low  achievement,  and  negative  
mental  health  outcomes   
In  this  study,  I  measured  students’  basic  psychological  needs  satisfaction  using  the  
Basic  Psychological  Need  Satisfaction  and  Frustration  Scale  for  Children  
(BPNSFS-children)  (Van  der  Kaap-Deeder  et  al.,  2015).  I  also  measured  the  level  of  
emotional  and  behavioral  engagement/disaffection  with  the  engagement  versus  
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disaffection  with  learning:  student-report  (Skinner  et  al.,2009).  Additionally,  I  filled  out  
each  participant’s  engagement  versus  disaffection  with  learning:  teacher-report  (Skinner  
et  al.,2009).  In  line  with  the  self-system  model  of  motivation  (Connell  and  Wellborn,  
1991;  Skinner  et  al.,  2008),  I  sought  to  determine  the  influence  of  basic  psychological  
needs  satisfaction  on  student  engagement/disaffection  and  achievement  outcomes.  
Additionally,  four  of  the  thirteen  participants  were  selected  as  cases  to  be  interviewed  and  
observed  during  the  self-study  period,  identified  by  pseudonyms  A.,  B.,  C.,  and  D.  
Relatedness-supportive  practices  included  building  a  science  community  through  
openly  reflecting  on  instruction  with  students  and  using  my  role  as  a  teacher  to  serve  as  a  
team  leader  (versus  instructor)  to  support  students  on  certain  inquiry-based  assignments.  
Competence-supportive  practices  included  enhanced  structure  facilitated  by  
informational  feedback  that  communicated  high  expectations  and  my  belief  in  their  
abilities.  Additionally,  competence  support  was  facilitated  by  further  structuring  of  
inquiry-based  tasks  and  phenomenon-based  instruction.  Autonomy-supportive  practices  
included  the  provision  of  choice  in  certain  assignments.  
Another  set  of  practices  that  I  employed  were  a  result  of  COVID-19  mitigation  
strategies.  These  practices  included  social  distancing  in  the  classroom  (keeping  students  
at  least  six  feet  apart),  zoning  the  classroom,  wearing  masks,  and  sanitizing  all  surfaces  
after  use.  While  this  practice  resulted  in  a  more  individualistic  classroom,  some  changes  
were  positive.  For  example,  students  liked  having  dedicated  workspaces.   
Two  weeks  into  the  self-study  period,  due  to  rising  cases  of  COVID-19  in  the  
state  and  local  area,  the  school  went  to  a  distance  learning  model.  This  transition  
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significantly  changed  the  classroom  environment  and  how  we  interacted  with  one  
another.  Initially,  I  viewed  the  practice  changes  that  occurred  due  to  COVID-19  as  being  
in  opposition  to  those  in  response  to  student  feedback  and  observations,  the  former  
negative  and  the  latter  positive.  This  perspective,  however,  obscured  the  fact  that  I  was  
the  one  making  the  changes  in  all  cases.  In  this  way,  when  I  initially  analyzed  my  results,  
I  took  credit  for  results  that  I  found  positive  and  tied  those  I  found  negative  back  to  
COVID-19.  Consistent  with  SDT,  people  can  respond  in  ways  that  support  or  frustrate  
basic  psychological  needs  regardless  of  circumstances  (Ryan  and  Deci,  2017).   
Key  Findings  
Measurements  that  Stayed  Consistent  
The  mean  levels  of  engagement  and  disaffection  stayed  consistent  between  pre  
and  post-assessment,  as  seen  in  Table  9.  Emotional  engagement,  emotional  disaffection,  
and  behavioral  engagement  also  showed  strong  correlations  between  students’  pre  and  
post-assessments.  Emotional  disaffection  had  a  near-perfect  correlation  between  the  pre  
and  post-assessment  (r=0.98),  demonstrating  that  negative  feelings,  such  as  boredom  or  
discouragement,  held  a  great  deal  of  inertia.  
The  data  revealed  that  the  primary  reason  for  these  engagement  measures’  
stability  was  the  intractability  of  competence  satisfaction  and  frustration.  In  this  manner,  
students  who  felt  competent  in-person  were  also  more  likely  to  feel  competent  during  
distance  learning  and  vice  versa.  I  will  discuss  how  I  might  further  support  competence  in  
my  practice  at  the  end  of  this  section.   
  
   
  
  122  
Measurements  that  Changed  
Behavioral  disaffection  showed  notable  within-person  variation  between  pre  and  
post-assessment,  as  shown  in  Figure  13.  B.,  for  example,  decreased  1.0  on  a  4-point  
scale,  while  C.  increased  0.2  points.  B.  reported  finding  distance  learning  less  distracting.  
C.,  on  the  other  hand,  found  it  difficult  to  stay  engaged  in  front  of  a  screen  all  day.  
The  sample  showed  a  decline  in  autonomy  satisfaction  (-2.6)  and  increased  
autonomy  frustration  (+1.5).  While  I  initially  guessed  that  this  resulted  from  students  
finding  distance  learning  frustrating  and  tiresome,  a  distaste  for  distance  learning  did  not  
come  up  in  my  post-interviews  with  case  studies.  This  forced  me  to  look  deeper  into  the  
reasons  for  this  trend.  In  line  with  Brookfield’s  (2017)  model  of  critical  reflection,  I  
found  that  these  trends  were  more  likely  the  result  of  an  implicit  assumption  embedded  in  
my  practice:  when  things  do  not  work  out,  whether  that  be  a  student’s  behavior,  a  
student’s  achievement,  or  a  lesson,  I  am  the  one  who  needs  to  fix  it.  My  way  of  fixing  
things  was  often  controlling  in  nature.   
When  C.  expressed  frustration  about  being  told  how  to  do  “every  little  thing,”  I  
was  operating  under  the  assumption  that  conclusions  had  to  follow  the  claim,  evidence,  
and  reasoning  framework  to  be  valid.  However,  none  of  the  Next  Generation  Science  
Standards  (NGSS)  or  the  related  frameworks  for  K-12  science  practices  (NRC,  2012)  
mention  that  framework  as  being  essential.  Perhaps,  student  buy-in  would  have  been  
stronger  had  I  tasked  these  students  with  figuring  out,  for  themselves,  what  made  a  good  
scientific  conclusion  based  on  exemplars.   
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In  the  interaction  with  the  student  who  informed  me  that  she  had  difficulty  
following  the  class  structure,  as  discussed  in  Chapter  4,  my  reaction  was  to  fix  this  by  
creating  a  document  that  showed  how  class  activities  all  tied  together.  This  response  
missed  the  mark  for  the  student.  However,  had  I  tried  to  empower  her  by  giving  her  
strategies,  such  as  reading  through  and  understanding  learning  targets,  that  may  have  
empowered  her  to  navigate  the  course  better.  
Future  Implications  
Competence  Support   
The  results  demonstrated  a  strong  relationship  between  competence  satisfaction  
and  engagement  and  competence  frustration  and  disaffection.  Furthermore,  competence  
satisfaction  and  frustration  were  highly  stable  between  pre  and  post-assessment.  
Sabatino  and  Weibe  (2018)  discussed  the  importance  of  gathering  as  much  data  as  
possible  about  a  child  to  determine  the  course  of  instruction  at  Bridges  Academy,  a  
school  for  2e  learners  in  Los  Angeles.  As  I  prepare  for  the  next  school  year,  I  seek  to  
spend  more  time  getting  to  know  my  students  and  use  that  information  to  inform  my  
teaching  strategies.  I  have  used  inventories  and  other  interest  assessments  in  the  past,  but  
they  have  never  significantly  affected  instruction.  
Furthermore,  it  became  evident  that  the  American  Modeling  Teachers  Association  
curriculum  took  much  work  to  differentiate.  Next  school  year,  I  plan  to  work  with  the  
school  administration  to  invest  in  a  curriculum  with  comprehensive  content  resources  that  
can  be  easily  differentiated  to  support  varying  reading  and  science  skill  levels.  This  type  
of  curricular  resource  is  especially  important  if  the  learning  modes  remain  inconsistent.   
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Autonomy  Support   
Regardless  of  learning  modality,  there  is  more  I  can  do  to  be  
autonomy-supportive.  As  discussed  above,  I  will  seek  to  empower  students  to  devise  
solutions  to  the  problems  they  experience  in  the  course.  I  may  extend  reflective  
conversations  to  discuss  students’  roles  in  the  problem  when  an  activity  did  not  go  as  
planned.  The  time  we  spend  at  the  beginning  of  the  year  building  connections  is  
imperative  to  building  an  ethic  of  co-ownership.  
I  found  that  a  tension  exists  between  autonomy  support  and  competence  support.  
Students  did  not  react  well  to  the  card  sort  activity  discussed  in  chapter  4,  which  afforded  
them  significant  autonomy.  Subsequent  tasks  that  were  more  structured  took  much  of  that  
autonomy  away.  To  help  bridge  this  tension,  as  I  prepare  for  the  next  school  year,  I  am  
planning  activities  that  will  help  students  feel  more  comfortable  with  open-ended  
questions.  Bozeman  Science  (2017)  gave  the  example  of  asking  students  to  prove  that  a  
die  is  fair  when  teaching  about  the  claim,  evidence,  and  reasoning  format.  
Relatedness  support  
The  data  revealed  that  relatedness  support  was  the  basic  psychological  need  that  
best  predicted  behavioral  engagement  in  the  pre-assessment  (r=0.60)  and  played  a  lesser  
role  in  the  post-assessment  (r=0.43).  Therefore,  it  is  critical  that  I  build  relationships  with  
and  among  students  at  the  beginning  of  the  next  year.  Additionally,  office  hours  ought  to  
be  retained  in  some  form.  
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Limitations  
Representativeness  of  Case  Studies  
I  was  limited  in  case  study  selection  based  on  who  gave  informed  consent  to  
participate  in  this  part  of  the  study.  Whereas  A.’s  subscores  on  the  BPNSFS-children  
were  among  the  highest  in  terms  of  needs  satisfaction,  both  B.  and  C.,  who  represented  
students  closer  to  the  mean,  were  both  above  the  mean.  Thus,  their  experiences  may  not  
have  been  as  representative  of  the  sample  as  I  would  have  liked.  
Generalizability  of  Practices  
The  effectiveness  of  practices  was  context-dependent.  All  of  my  classes  had  eight  
students  or  fewer.  In  this  manner,  group  collaboration  with  me  as  a  team  leader,  for  
example,  may  not  have  worked  as  well  in  a  larger  class  setting.   
That  said,  other  findings  were  in  line  with  mainstream  classroom  literature.  The  
correlation  between  relatedness  satisfaction  and  engagement  found  in  the  pre-assessment  
is  consistent  with  the  literature  (Furrer  and  Skinner,  2003;  Skinner  et  al.,  2008;  Wentzel,  
2005;  Wentzel,  2017).  Similarly,  the  primacy  of  competence  for  engagement  has  
abundant  support  in  the  literature  (Ryan  and  Deci,  2017;  Yeager  et  al.,  2017).  Lastly,  
needs  supportive  practices  should  generally  result  in  positive  shifts  in  engagement  and  
decreased  disaffection.  
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Fit  as  an  Ecological  Construct   
Connell  and  Wellborn  (1991)  discussed  how  children  are  embedded  in  numerous  
contexts,  including  their  family,  community,  state,  and  nation.  Furrer  and  Skinner  (2003)  
demonstrated  that  relationships  with  one’s  parents  influence  relatedness  satisfaction  that  a  
student  feels  at  school.  Similarly,  Baum  et  al.  (2014)  suggested  that  a  family’s  
relationship  with  past  educational  environments  affects  the  child’s  strengths  and  
challenges  at  school.  In  this  way,  there  were  many  times  that  I  questioned  what  factors  
outside  the  school  environment  may  have  influenced  D.’s  high  competence  frustration  or  
what  contextual  factors  afforded  A.  and  C.  such  a  strong  sense  of  self.  Unfortunately,  
those  questions  were  outside  the  scope  of  the  study.  Nonetheless,  should  distance  learning  
continue,  the  school  environment  and  home  environment  will  become  less  distinct.  
Schools  may  need  to  take  a  more  active  role  in  structuring  the  home  environment  for  
optimal  school  success.  
On  a  related  note,  Lawson  and  Lawson  (2013)  suggested  that  the  Connell  and  
Wellborn  (1991)  and  the  Skinner  et  al.  (2008)  models  may  incorrectly  assume  a  
one-directional  pathway  between  needs-supportive  environments  and  engagement.  They  
suggested  that  engagement  may  be  more  dependent  on  cultural  congruence,  cultural  
relevance,  and  cultural  correspondence  than  these  models  suggest.  In  this  manner,  
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regardless  of  the  needs-supportive  practices  employed,  a  lack  of  any  of  these  contextual 
factors  may  thwart  engagement.  
Conclusion  
This  chapter  reviewed  this  study’s  research  methods  and  overviewed  its  key  
findings.  I  discussed  future  implications  and  how  I  might  support  competence,  
relatedness,  and  autonomy  in  the  upcoming  school  year.  Finally,  I  explored  the  
limitations  of  this  study.  
In  conclusion,  I  hope  that  readers  of  this  thesis  will  understand  the  effects  of  basic  
psychological  need  satisfaction  on  engagement  and  achievement.  As  Brookfield  (2017)  
stated,  our  intentions  as  teachers  may  not  match  the  experiences  of  students  so  
needs-supportive  teaching  is  more  than  employing  a  single  set  of  strategies.  It  is  a  
willingness  to  gain  insight  into  the  students’  experiences  and  a  willingness  to  challenge 
assumptions  about  one’s  practice.  Carl  Sabatino,  the  director  of  Bridges  Academy,  has  
been  known  to  say,  “The  only  thing  that  I’m  dogmatic  about  is  flexibility”  (Sabatino  and  
Weibe,  2018).  This  statement  is  not  only  an  appropriate  position  to  take  in  2e  education  
but  in  any  needs-supportive  classroom  environment.  
   
   
  
  128  
References  
Achieve,  Next  Gen  Science  Story  Lines,  &  STEM  Teaching  Tools  (2016).  Using  
phenomena  in  NGSS-designed  lessons  and  units.  University  of  Washington.  
Retrieved  from  
http://stemteachingtools.org/assets/landscapes/STT42_Using_Phenomena_in_NG 
SS.pdf  
Amend,  E.  (2018).  Finding  hidden  potential:  Toward  best  practices  in  identifying  gifted  
students  with  disabilities.  In  S.  B.  Kaufman  (Ed.)  Twice  exceptional:  Supporting  
and  educating  bright  and  creative  students  with  learning  difficulties.  (pp.  66-82).  
Ames,  C.  (1992).  Classrooms:  Goals,  structures,  and  student  motivation.  Journal  of  
Educational  Psychology,  84 (3),  261–271.  
https://doi-org.ezproxy.hamline.edu/10.1037/0022-0663.84.3.261  
American  Modeling  Teachers  Association  (AMTA).  (n.d.).  American  Modeling  Teachers  
Association  strategic  plan  2019-2022.  Retrieved  May  23,  2021,  from  
https://www.modelinginstruction.org/wp-content/uploads/2019/06/strategic-plan- 
2019-2022.pdf  
Bacolor,  R.,  Cook-Endres,  T.,  Clark,  T.,  &  Allen,  A.(2014).  How  can  I  get  my  students  to  
learn  science  by  productively  talking  with  each  other?  University  of  Washington. 
Retrieved  from  http://stemteachingtools.org/brief/6  
Baker,  J.  A.,  Dilly,  L.  J.,  Aupperlee,  J.  L,  &  Patil,  S.  A.  (2003).  The  developmental  
context  of  school  satisfactions  as  psychologically  healthy  environments.  School  
Psychology  Quarterly ,  18(2),  206–221.  doi:10.1521/scpq.18.2.206.21861  
   
  
  129  
Baldwin,  L.,  Baum,  S.,  Pereles,  D.,  &  Hughes,  C.  (2015).  Twice-exceptional  learners:  
The  journey  toward  a  shared  vision.  Gifted  Child  Today,  38 (4),  206–214.  
https://doi.org/10.1177/1076217515597277  
Baum,  S.,  &  Owen,  S.  V.  (1988).  High  ability/learning  disabled  students:  How  are  they  
different?  Gifted  Child  Quarterly ,  32 (3),  321–326.  
https://doi.org/ 10.1177/001698628803200305  
Baum,  S.  M.,  Schader,  R.  M.,  &  Hébert,  T.  P.  (2014).  Through  a  different  lens:  Reflecting  
on  a  strengths-based,  talent-focused  approach  for  twice-exceptional  learners.  
Gifted  Child  Quarterly ,  58 (4),  311–327.  
https://doi.org/10.1177/0016986214547632  
Bell,  P.,  Shouse,  A.,  &  Peterman,  T.  (2016).  Next  Generation  Science  Standards:  What’s  
different,  and  do  they  matter?  University  of  Washington.  Retrieved  from  
http://stemteachingtools.org/assets/landscapes/STEM-Teaching-Tool-14-Whydoes 
NGSSmatterto_me.pdf  
Belmont,  M.,  Skinner,  E.,  Wellborn,  J.,  &  Connell,  J.  (1992).  Teacher  as  social  context:  A  
measure  of  student  perceptions  of  teacher  provision  of  involvement,  structure,  and  
autonomy-support  (Technical  report).  Rochester,  NY:  University  of  Rochester.   
Bozeman  Science.  (2017,  January  9).  CER  -  Claim  Evidence  Reasoning  [Video].  
YouTube.  https://www.youtube.com/watch?v=5KKsLuRPsvU  
Brookfield,  S.  (2017)  Becoming  a  critically  reflective  teacher ,  John  Wiley  &  Sons,  
Incorporated.  
   
  
  130  
Chen,  B.,  Vansteenkiste,  M.,  Beyers,  W.,  Boone,  L.,  Deci,  E.  L.,  Van  der  Kaap-Deeder,  J.,  
Duriez,  B.,  Lens,  W.,  Matos,  L.,  Mouratidis,  A.,  Ryan,  R.  M.,  Sheldon,  K.  M.,  
Soenens,  B.,  Van  Petegem,  S.,  &  Verstuyf,  J.  (2015).  Basic  psychological  need  
satisfaction,  need  frustration,  and  need  strength  across  four  cultures.  Motivation  
and  Emotion  39 ,  216–236.  https://doi.org/10.1007/s11031-014-9450-1  
Coleman,  M.  R.,  Baldwin,  L.,  &  Pereles,  D.  (2018).  It  takes  a  team:  Growing  up  2e.  In  S.  
B.  Kaufman  (Ed.)  Twice  exceptional:  Supporting  and  educating  bright  and  
creative  students  with  learning  difficulties.  (pp.  156-176).  
Connell,  J.  P.,  &  Wellborn,  J.  G.  (1991).  Competence,  autonomy,  and  relatedness:  A  
motivational  analysis  of  self-system  processes.  In  M.  R.  Gunnar  &  L.  A.  Sroufe  
(Eds.),  The  Minnesota  symposia  on  child  psychology,  Vol.  23.  Self  processes  and  
development  (pp.  43–77).  Lawrence  Erlbaum  Associates,  Inc.  
Cordova,  D.  I.,  &  Lepper,  M.  R.  (1996).  Intrinsic  motivation  and  the  process  of  learning:  
Beneficial  effects  of  contextualization,  personalization,  and  choice.  Journal  of  
Educational  Psychology,  88 (4),  715–730.  
Creswell,  J.  W.,  &  Creswell,  J.  D.  (2018).  Research  design:  Qualitative,  quantitative,  and  
mixed  methods  approaches.  Fifth  edition.  SAGE  Publications,  Inc.  
Daniels,  S.  and  Freeman,  M.  (2018).  Gifted  dyslexics:  MIND-strengths,  visual  thinking,  
and  creativity.  In  S.  B.  Kaufman  (Ed.)  Twice  exceptional:  Supporting  and  
educating  bright  and  creative  students  with  learning  difficulties.  (pp.  266-277).  
   
  
  131  
Danner,  F.,  &  Lonky,  E.  (1981).  A  cognitive-developmental  approach  to  the  effects  of  
rewards  on  intrinsic  motivation.  Child  Development,  52 (3),  1043-1052.  
doi:10.2307/1129110  
DeCharms,  R.  C.  (1968).  Personal  causation:  The  internal  affective  determinants  of  
behavior .  New  York:  Academic  Press.  
Deci,  E.,  &  Ryan,  R.  (2000).  The  "what"  and  "why"  of  goal  pursuits:  Human  needs  and  
the  self-determination  of  behavior.  Psychological  Inquiry,  11 (4),  227-268.  
Retrieved  June  28,  2020,  from  www.jstor.org/stable/1449618  
Dewey,  J.  (1974a).  My  pedagogic  creed.  In  R.  D.  Archambault  (Ed.),  John  Dewey  on 
education:  Selected  writings  (pp.  427–439).  The  University  of  Chicago  Press.  
Dewey,  J.  (1974b).  Schools  and  society.  In  R.  D.  Archambault  (Ed.),  John  Dewey  on  
education:  Selected  writings  (pp.  295–310).  The  University  of  Chicago  Press.  
Doobay,  A.,  Foley-Nicpon,  M.,  Ali,  S.,  &  Assouline,  S.  (2014).  Cognitive,  adaptive,  and  
psychosocial  differences  between  high  ability  youth  with  and  without  autism  
spectrum  disorder.  Journal  of  Autism  &  Developmental  Disorders ,  44 (8),  
2026–2040.  https://doi-org.ezproxy.hamline.edu/10.1007/s10803-014-2082-1  
Eccles,  J.  S  &  Midgley,  C.  (1989).  Stage/environment  fit:  Developmentally  appropriate  
classrooms  for  early  adolescents.  In  R.  Ames  &  C.  Ames  (Ed,.),  Research  on  
motivation  in  education,  vol.  3  (pp.  139-181).  Academic  Press.   
Eccles,  J.  S.,  &  Roeser,  R.  W.  (2009).  Schools,  academic  motivation,  and  
stage-environment  fit.  In  R.  M.  Lerner  &  L.  Steinberg  (Eds.),  Handbook  of  
   
  
  132  
adolescent  psychology  (pp.  404–434).  John  Wiley  &  Sons  Inc.  
doi:10.1002/9780470479193.adlpsy001013  
Elliot,  A.  J.  (2005).  A  conceptual  history  of  the  achievement  goal  construct.  In  A.  J.  Elliot  
&  C.  S.  Dweck  (Eds.),  Handbook  of  competence  and  motivation  (p.  52–72).  
Guilford  Publications.  
Feldman,  J.  (2019).  Grading  for  equity:  What  it  is,  why  it  matters,  and  how  it  can  
transform  schools  and  classrooms.  Corwin.  
Furrer,  C.,  &  Skinner,  E.  A.  (2003).  Sense  of  relatedness  as  a  factor  in  children’s  
academic  engagement  and  performance.  Journal  of  Educational  Psychology ,  95,  
148–162.  
Galbraith,  J.  (2018).  Twice  Exceptionality  and  social-emotional  development:  One  label,  
many  facets.  In  S.  B.  Kaufman  (Ed.)  Twice  exceptional:  Supporting  and  
educating  bright  and  creative  students  with  learning  difficulties.  (pp.  138-145).  
Gest,  S.  D.,  &  Rodkin,  P.  C.  (2011).  Teaching  practices  and  elementary  classroom  peer  
ecologies.  Journal  of  Applied  Developmental  Psychology,  32 (5),  288–296.  
https://doi.org/10.1016/j.appdev.2011.02.004  
Gilman,  B.  J.  and  Peters,  D.  (2018).  Finding  and  serving  twice  exceptional  students:  
using  a  triaged  comprehensive  assessment  and  protections  of  the  law.  In  S.  B.  
Kaufman  (Ed.)  Twice  exceptional:  Supporting  and  educating  bright  and  creative  
students  with  learning  difficulties.  (pp.  19-47). 
   
  
  133  
Grolnick,  W.  S.,  &  Ryan,  R.  M.  (1987).  Autonomy  in  children's  learning:  An  
experimental  and  individual  difference  investigation.  Journal  of  Personality  and  
Social  Psychology,  52 (5),  890–898.  
Hunt,  D.  E.  (1975).  Person-environment  interaction:  A  challenge  found  wanting  before  it  
was  tried.  Review  of  Educational  Research ,  45(2),  209-230.  
doi:10.3102/00346543045002209  
Kasser,  T.,  Ryan,  R.  M.,  Zax,  M.,  &  Sameroff,  A.  J.  (1995).  The  relations  of  maternal  and  
social  environments  to  late  adolescents'  materialistic  and  prosocial  values.  
Developmental  Psychology,  31 (6),  907–914.  
https://doi.org/10.1037/0012-1649.31.6.907  
Kaufman,  S.  (2018).  Introduction.  In  S.  B.  Kaufman  (Ed.)  Twice  exceptional:  Supporting  
and  educating  bright  and  creative  students  with  learning  difficulties.  (pp.  1-16).  
Koestner,  R.,  Ryan,  R.  M.,  Bernieri,  F.,  &  Holt,  K.  (1984).  Setting  limits  on  children's  
behavior:  The  differential  effects  of  controlling  vs.  informational  styles  on  
intrinsic  motivation  and  creativity.  Journal  of  Personality,  52 (3),  233–248.  
Koestner,  R.,  &  Zuckerman,  M.  (1994).  Causality  orientations,  failure,  and  achievement.  
Journal  of  Personality,  62 (3),  321–346.  
https://doi.org/10.1111/j.1467-6494.1994.tb00300.x  
La  Guardia,  J.  G.,  Ryan,  R.  M.,  Couchman,  C.  E.,  &  Deci,  E.  L.  (2000).  Within-person  
variation  in  security  of  attachment:  A  self-determination  theory  perspective  on  
attachment,  need  fulfillment,  and  well-being.  Journal  of  Personality  and  Social  
   
  
  134  
Psychology,  79 (3),  367–384.  
https://doi-org.ezproxy.hamline.edu/10.1037/0022-3514.79.3.367  
Lawson,  M.  A.,  &  Lawson,  H.  A.  (2013).  New  conceptual  frameworks  for  student  
engagement  research,  policy,  and  practice.  Review  of  Educational  Research,  
83 (3),  432–479.  https://doi.org/10.3102/0034654313480891  
Li,  A.,  &  Adamson,  G.  (1992).  Gifted  secondary  students’  preferred  learning  style:  
Cooperative,  competitive,  or  individualistic?  Journal  for  the  Education  of  the  
Gifted,  16 (1),  46–54.  https://doi.org/ 10.1177/016235329201600106  
Lopez,  S.  &  Louis,  M.  (2009).  The  principles  of  strengths-based  education.  Journal  of  
College  and  Character,  10  (4),  1-8.  DOI:  10.2202/1940-1639.1041  
Lovecky,  D.  (2018).  Misconceptions  about  giftedness  and  the  diagnosis  of  ADHD  and  
other  mental  health  disorders.  In  S.  B.  Kaufman  (Ed.)  Twice  exceptional:  
Supporting  and  educating  bright  and  creative  students  with  learning  difficulties.  
(pp.  83-103).  
Mayes,  R.  D.,  Hines,  E.  M.,  and  Moore,  J.  L.  (2018).  Where  the  rubber  meets  the  road:  
supporting  the  educational  success  of  twice  exceptional  African  American  
students.  In  S.  B.  Kaufman  (Ed.)  Twice  exceptional:  Supporting  and  educating  
bright  and  creative  students  with  learning  difficulties.  (pp.  290-299).  
Mouratidis,  A.  A.,  Vansteenkiste,  M.,  Sideridis,  G.,  &  Lens,  W.  (2011).  Vitality  and  
interest–enjoyment  as  a  function  of  class-to-class  variation  in  need-supportive  
teaching  and  pupils’  autonomous  motivation.  Journal  of  Educational  Psychology,  
103 (2),  353–366.  https://doi-org.ezproxy.hamline.edu/10.1037/a0022773  
   
  
  135  
  NGSS  Lead  States.  (2013).  Next  Generation  Science  Standards:  For  states,  by  states.  
The  National  Academies  Press.  
NRC  (National  Research  Council).  (2012).  A  framework  for  K–12  science  education:  
Practices,  crosscutting  concepts,  and  core  ideas.  The  National  Academies  Press.  
Patall,  E.,  Cooper,  H.  &  Wynn,  S.  (2010).  The  effectiveness  and  relative  importance  of  
choice  in  the  classroom.  Journal  of  Educational  Psychology,  102 .  896-915.  
10.1037/a0019545.   
Pfeiffer,  S.  and  Foley-Nipcon,  M.  (2018).  Knowns  and  unknowns  about  students  with  
disabilities  who  also  happen  to  be  intellectually  gifted.  In  S.  B.  Kaufman  (Ed.)  
Twice  exceptional:  Supporting  and  educating  bright  and  creative  students  with  
learning  difficulties.  (pp.  104-121). 
POGIL.  (2019).  POGIL.  https://pogil.org/  
Reis,  S.,  Baum,  S.,  &  Burke,  E.  (2014).  An  operational  definition  of  twice-exceptional  
learners:  Implications  and  applications.  Gifted  Child  Quarterly ,  58 (3),  217–230.  
https://doi.org/10.1177/0016986214534976  
Ryan,  R.  M.,  &  Deci,  E.  L.  (2017).  Self-determination  theory:  Basic  psychological  needs 
in  motivation,  development,  and  wellness.  The  Guilford  Press.  
Ryan,  R.  M.,  Mims,  V.,  &  Koestner,  R.  (1983).  Relation  of  reward  contingency  and 
interpersonal  context  to  intrinsic  motivation:  A  review  and  test  using  cognitive  
evaluation  theory.  Journal  of  Personality  and  Social  Psychology,  45 (4),  736–750.  
Ryan,  R.  M.,  &  Moller,  A.  C.  (2017).  Competence  as  central,  but  not  sufficient,  for  
high-quality  motivation:  A  self-determination  theory  perspective .  In  A.  J.  Elliot,  
   
  
  136  
C.  S.  Dweck,  &  D.  S.  Yeager  (Eds.),  Handbook  of  competence  and  motivation:  
Theory  and  application  (pp.  214–231).  The  Guilford  Press.  
Sabatino,  C.  A.  &  Wiebe,  C.  R.  (2018).  Bridges  Academy:  A  strengths-based  model  for  
2e.  In  S.  B.  Kaufman  (Ed.)  Twice  exceptional:  Supporting  and  educating  bright  
and  creative  students  with  learning  difficulties.  (pp.  301-321).  
Science  Friday.  (n.d.).  Science  Friday  videos.  
https://www.sciencefriday.com/videos-science-friday/  
Skinner,  E.,  Furrer,  C.,  Marchand,  G.,  &  Kindermann,  T.  (2008).  Engagement  and  
Disaffection  in  the  Classroom:  Part  of  a  Larger  Motivational  Dynamic?.  Journal  
of  Educational  Psychology ,  100 (4),  765-781.   
Skinner,  E.  A.,  Kindermann,  T.  A.,  &  Furrer,  C.  J.  (2009).  A  motivational  perspective  on  
engagement  and  disaffection:  Conceptualization  and  assessment  of  children's  
behavioral  and  emotional  participation  in  academic  activities  in  the  classroom.  
Educational  and  Psychological  Measurement,  69 (3),  493–525. 
https://doi.org/10.1177/0013164408323233  
Soenens,  B.,  Berzonsky,  M.  D.,  Vansteenkiste,  M.,  Beyers,  W.,  &  Goossens,  L.  (2005).  
Identity  styles  and  causality  orientations:  In  search  of  the  motivational  
underpinnings  of  the  identity  exploration  process.  European  Journal  of  
Personality,  19 (5),  427–442.  https://doi.org/10.1002/per.551  
Van  der  Kaap-Deeder,  J.,  Vansteenkiste,  M.,  Soenens,  B.,  Loeys,  T.,  Mabbe,  E.,  &  
Gargurevich,  R.  (2015).  Autonomy-supportive  parenting  and  
autonomy-supportive  sibling  interactions:  The  role  of  mothers'  and  siblings'  
   
  
  137  
psychological  need  satisfaction.  Personality  &  social  psychology  bulletin ,  41 (11),  
1590–1604.  https://doi.org/10.1177/0146167215602225  
Wentzel,  K.  R.  (2005).  Peer  relationships,  motivation,  and  academic  performance  at  
school .  In  A.  J.  Elliot  &  C.  S.  Dweck  (Eds.),  Handbook  of  competence  and  
motivation  (pp.  279–296).  Guilford  Publications.  
Wentzel,  K.  R.  (2017).  Peer  relationships,  motivation,  and  academic  performance  at  
school .  In  A.  J.  Elliot,  C.  S.  Dweck,  &  D.  S.  Yeager  (Eds.),  Handbook  of  
competence  and  motivation:  Theory  and  application  (pp.  586–603).  The  Guilford  
Press.  
Weinfeld,  R.  (2018).  Advocating  for  twice  exceptional  students.  In  S.  B.  Kaufman  (Ed.)  
Twice  exceptional:  Supporting  and  educating  bright  and  creative  students  with  
learning  difficulties.  (pp.  146-155). 
White,  R.  W.  (1959).  Motivation  reconsidered:  The  concept  of  competence.  
Psychological  Review,  66 (5),  297–333.  https://doi.org/10.1037/h0040934  
Wigfield,  A.,  &  Wagner,  A.  L.  (2005).  Competence,  motivation,  and  identity  
development  during  adolescence.  In  A.  J.  Elliot,  &  C.  S.  Dweck  (Eds.),  Handbook 
of  competence  and  motivation  (pp.  222–239).  Guilford  Publications.  
Willard-Holt,  C.,  Weber,  J.,  Morrison,  K.  L.,  &  Horgan,  J.  (2013).  Twice-exceptional  
learners’  perspectives  on  effective  learning  strategies.  Gifted  Child  Quarterly,  
57 (4),  247-262.  doi:10.1177/0016986213501076  
   
  
  138  
Winebrenner,  S.  (2018).  How  we  can  recognize  and  teach  twice-  or  multi-exceptional  
students.  In  S.  B.  Kaufman  (Ed.)  Twice  exceptional:  Supporting  and  educating  
bright  and  creative  students  with  learning  difficulties.  (pp.  123-137).  
Wingert,  K.  (2016).  How  can  I  foster  curiosity  and  learning  in  my  classroom?  University  
of  Washington.  Retrieved  from  http://stemteachingtools.org/brief/35  
Yeager,  D.  S.,  Lee,  H.  Y.,  &  Dahl,  R.  E.  (2017).  Competence  and  motivation  during  
adolescence.  In  A.  J.  Elliot,  C.  S.  Dweck,  &  D.  S.  Yeager  (Eds.),  Handbook  of  
competence  and  motivation:  Theory  and  application  (pp.  431–448).  The  Guilford  
Press.  
Yeager,  D.  S.,  Purdie-Vaughns,  V.,  Garcia,  J.,  Apfel,  N.,  Brzustoski,  P.,  Master,  A.,  
Hessert,  W.  T.,  Williams,  M.  E.,  &  Cohen,  G.  L.  (2014).  Breaking  the  cycle  of  
mistrust:  Wise  interventions  to  provide  critical  feedback  across  the  racial  divide.  
Journal  of  Experimental  Psychology:  General,  143 (2),  804–824.   
   
   
  
  139  
APPENDIX  A  
Basic  Psychological  Needs  Satisfaction  and  Frustration  Scale-Children  
(BPNSFS-children;  Van  der  Kaap-Deeder  et  al.,  2015 )  
The  following  questions  deal  with  how  you  feel  in  general  in  school.  Please  select  one  
number  that  fits  best  with  what  you  think  or  feel  in  general  in  the  school  environment—  
either  online  or  face  to  face .  For  each  question,  there  are  5  possible  answers.  
   
  
1.  I  feel  free  to  choose  which  activities  I  do.  
2.  Most  of  the  things  I  do,  I  do  because  I  have  to.  
3.  The  people  that  I  like,  also  like  me.  
4.  I  feel  excluded  from  the  group  I  want  to  be  a  part  of.  
5.  I  can  do  things  well.  
6.  I  often  have  doubts  about  whether  I'm  good  at  things.  
7.  I  do  the  things  I  do  because  I  really  want  to  do  them.  
8.  I  feel  forced  to  do  many  things  that  I  actually  do  not  want  to  do.  
9.  I  feel  close  to  the  people  I  care  about.  
10.  I  feel  that  the  people  who  are  important  to  me  are  unkind  to  me.  
11.  I  am  good  at  what  I  do.  
   
  
1  2  3  4  5  
Completely  
NOT  true  
      Completely  
true  
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12.  I  feel  disappointed  in  a  lot  of  things  I  do.  
13.  I  choose  to  do  the  things  I  do  because  I  want  to  do  them.  
14.  I  feel  pressured  to  do  too  many  things.  
15.  I  feel  close  to  and  connected  with  the  people  who  are  important  to  me.   
16.  The  people  I  spend  time  with  don’t  like  me.  
17.  I  can  achieve  my  goals.  
18.  I  feel  insecure  about  what  I  am  able  to  do.  
19.  I  find  the  things  I  do  really  interesting.  
20.  I  do  the  things  I  do  every  day  because  I  have  to,  not  because  I  want  to.   
21.  I  have  warm  feelings  towards  the  people  I  spend  time  with.  
22.  I  feel  that  the  relationships  I  have  with  other  people  are  easily  broken.  
23.  I  am  good  at  difficult  tasks.  
24.  I  sometimes  feel  like  a  failure  when  I  make  mistakes.  
Scoring  information:  
Autonomy  satisfaction:  items  1,  7,  13,  19  
Autonomy  frustration:  items  2,  8,  14,  20  
Relatedness  satisfaction:  items  3,  9,  15,  21  
Relatedness  frustration:  items  4,  10,  16,  22  
Competence  satisfaction:  items  5,  11,  17,  23  
Competence  frustration:  items  6,  12,  18,  24  
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APPENDIX  B  
Engagement  Versus  Disaffection  with  Learning:  Student  Report  (Skinner  et  al.,  
2009)  
The  following  questions  deal  with  how  you  feel  in  general  about  school.  Please  select  
one  number  that  fits  best  with  what  you  think  or  feel  in  general  about  school.  For  each  
question,  there  are  4  possible  answers.  
  
Behavioral  Engagement   
1. I  try  hard  to  do  well  in  school.  
2. In  class,  I  work  as  hard  as  I  can.  
3. When  I'm  in  class,  I  participate  in  class  discussions.  
4. I  pay  attention  in  class.  
5. When  I’m  in  class,  I  listen  very  carefully.  
Emotional  Engagement  
6. When  I’m  in  class,  I  feel  good.  
7. When  we  work  on  something  in  class,  I  feel  interested.  
8. Class  is  fun.  
9. I  enjoy  learning  new  things  in  class.  
10. When  we  work  on  something  in  class,  I  get  involved.  
  
   
  
1  2  3  4  
Not  at  all  true      Very  True  
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Behavioral  Disaffection  
11. When  I’m  in  class,  I  just  act  like  I’m  working  
12. I  don’t  try  very  hard  at  school.  
13. In  class,  I  do  just  enough  to  get  by.  
14. When  I'm  in  class,  I  think  about  other  things.  
15. When  I’m  in  class,  my  mind  wanders.  
Emotional  Disaffection  
16. When  we  work  on  something  in  class,  I  feel  bored.  
17. When  I’m  in  class,  I  feel  worried.  
18. When  we  work  on  something  in  class,  I  feel  discouraged.  
19. Class  is  not  all  that  fun  for  me.  
20. When  I’m  in  class,  I  feel  bad.   
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APPENDIX  C  
Engagement  Versus  Disaffection  with  Learning:  Teacher  Report  (Skinner  et  al.,  
2009)  
The  following  questions  deal  with  how  _______________ (student  name)  feels  in  general  
about  school.  Please  select  one  number  that  fits  best  with  your  perception  of  how  the  
student  feels  or  thinks  in  general  about  school.  For  each  question,  there  are  4  possible  
answers.  
  
Behavioral  Engagement   
1. In  my  class,  this  student  works  as  hard  as  he/she  can.  
2. When  working  on  classwork  in  my  class,  this  student  appears  fully  involved.  
3. When  I  explain  new  material,  this  student  listens  carefully.  
4. In  my  class,  this  student  does  more  than  required.  
5. When  this  student  doesn’t  do  well,  he/she  works  harder.  
Emotional  Engagement  
6. In  my  class,  this  student  is  enthusiastic.  
7. In  class,  this  student  appears  happy.  
8. When  we  start  something  new  in  class,  this  student  is  interested.  
9. When  working  on  classwork,  this  student  seems  to  enjoy  it.  
10. For  this  student,  learning  seems  to  be  fun.  
   
  
1  2  3  4  
Not  at  all  true      Very  True  
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Behavioral  Disaffection  
11. When  we  start  something  new  in  class,  this  student  thinks  about  other  things.  
12. In  my  class,  this  student  comes  unprepared.  
13. When  faced  with  a  difficult  assignment,  this  student  doesn’t  even  try.  
14. In  my  class,  this  student  does  just  enough  to  get  by.  
15. When  we  start  something  new  in  class,  this  student  doesn’t  pay  attention.  
Emotional  Disaffection  
16. When  we  work  on  something  in  class,  this  student  appears  to  be  bored.  
17. When  working  on  classwork,  this  student  seems  worried.  
18. In  class,  this  student  seems  unhappy.  
19. When  working  on  classwork,  this  student  appears  frustrated.  
20. When  working  on  classwork  in  my  class,  this  student  seems  uninterested.   
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APPENDIX  D  
Semi-Structured  Interview  Questions  
Part  1:  Regarding  scores  on  the  BPNSFS-children  ( van  der  Kaap-Deeder  et  al.,  
2015)  
● What  are  you  good  at  in  school?  
● What  sorts  of  activities  in  school  allow  you  to  do  things  your  own  way  or  how  
you  want  to  do  them?  
● What  sorts  of  activities  do  you  like  to  do  with  others?  
Part  2:  Regarding  scores  on  the  Engagement  Versus  Disaffection  with  Learning  
Scale:  Student-Report  (Skinner  et  al.,  2009)  
● What  kinds  of  activities  make  you  want  to  work  hard?  
● What  kind  of  activities  cause  you  to  get  easily  distracted?  
● What  kinds  of  things  make  you  feel  good  at  school?  
● When  do  you  feel  frustrated  in  school?  
Part  3:  Regarding  peer  attachment  (Questions  adapted  from  Need  Satisfaction  Scale  
(La  Guardia  et  al.  2000))  
● When  you  are  with  your  classmates,  how  often  do  you  feel  like  you  are  good  
enough/  not  good  enough?  
● When  you  are  with  your  classmates,  how  free  do  you  feel  to  be  your  real  self?  
● How  close  do  you  feel  with  your  classmates?  
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Part  4:  Regarding  the  strength  of  teacher  relationship  (Questions  adapted  from  
Teacher  as  a  Social  Context  Questionnaire  (TASCQ;  Belmont,  Skinner,  Wellborn,  
and  Connell,  1992))  
● How  often  does  your  teacher  give  you  a  lot  of  choices  about  how  to  do  your  
schoolwork?  
● Does  your  teacher  typically  make  sure  you  know  what  you  should  be  doing  
during  class?  
● Do  you  feel  like  your  teacher  cares  about  you?  
● Do  you  feel  like  your  teacher  likes  you?  




   
  
